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PREFACE 


Part  A  of  Volume  X,  Publication  No.  175,  "Researches 
of  the  Department  of  Terrestrial  Magnetism,"  contains 
the  magnetic  data  obtained  at  the  Huancayo  Magnetic  Ob- 
servatory during  the  years  1922  through  1935.    The  pres- 
ent volume,  Part  X-B,  is  a  continuation  of  Part  X-A  and 
covers  the  years  1936  through  1944.    A  further  volume, 
containing  the  magnetic  results  during  the  years  1945 
through  1947  is  in  preparation. 

On  July  1,  1947,  the  Huancayo  Magnetic  Observatory 
was  transferred  by  gift  to  the  Peruvian  Government  and 
has  operated  since  under  the  title  of  the  "Geophysical 
Institute  of  Huancayo."   Its  control  is  vested  in  a  Direc- 
tive Committee  of  which  Dr.  J.  A.  Broggi,  Director  of 
the  Geological  Institute  of  Peru,  is  Chairman. 

For  details  of  the  early  history  and  development  of 
the  Huancayo  Magnetic  Observatory,  the  reader  is  re- 
ferred to  the  Preface  and  Introduction  to  Part  A  of  Vol- 
ume X. 

It  is  a  pleasure  to  acknowledge  the  continued  interest 
and  assistance  of  the  Peruvian  Government  in  the  opera- 
tion of  the  observatory,  particularly  in  the  waiving  of 
customs  charges  on  imported  equipment  and  supplies 
during  the  period  of  our  operation  of  the  observatory. 
The  United  States  Embassy  and  Consulate  General  in 
Lima  and  the  officials  of  the  Cerro  de  Pasco  Copper 


Corporation  in  Oroya  have  also  continued  to  assist  in 
many  ways. 

As  in  the  preceding  volume,  the  hourly  values  of  the 
magnetic  elements  are  presented  in  monthly  tabulations, 
separate  tables  being  given  for  horizontal  intensity, 
vertical  intensity,  and  declination.    From  these  basic 
data,  tabulations  are  given  for  noncyclic  change. 

Table  1  of  Part  X-B  contains  the  names  of  the  ob- 
servers-in-charge  and  members  of  the  observatory  staff 
who  have  participated  in  the  collection  of  the  magnetic 
data  during  1936  to  1944.    At  Washington,  final  reductions 
were  supervised  by  H.  F.  Johnston;  among  those  assist- 
ing were  A.  G.  McNish,  S.  E.  Forbush,  and  W.  E.  Scott. 
Miss  E.  Balsam  has  been  responsible  for  the  preparation 
of  the  numerous  tabulations  of  data.    All  of  this  work  was 
under  the  general  direction  of  Dr.  J.  A.  Fleming,  Director 
of  the  Department  from  1935  to  1946. 

W.  C.  Parkinson  has  assisted  in  the  final  arrange- 
ment of  the  material  for  publication,  and  Miss  M.  H. 
Wa||burn  has  prepared  the  final  copy  of  the  manuscript 
and  the  layout  of  the  volume  for  printing  by  the  offset 
method. 

M.  A.  Tuve,  Director 
Department  of  Terrestrial  Magnetism 
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INTRODUCTION 


The  Huancayo  Magnetic  Observatory  is  situated  in 
latitude  12°  02'.7  south  and  longitude  75°  20'.4  west  at 
an  elevation  of  3350  meters  (11,000  feet)  above  sea  level, 
15  kilometers  to  the  west  of  the  town  of  Huancayo,  which 
is  346  kilometers  (215  miles)  distant  by  rail  from  Lima. 

The  geomagnetic  co-ordinates  of  the  site,  reduced  to 
epoch  1922,  are  latitude  ($)  0°.6  south  and  longitude  (A) 
6°.2  west;  the  bearing  of  the  geomagnetic  meridian  rel- 
ative to  the  geographic  meridian  (¥)  is  1°.3  east. 

The  observatory  is  on  a  relatively  flat  area  made  up 
of  two  plains  known  as  Paccha  Pampa  and  Pampa  Sicaya, 
the  total  area  of  the  observatory  tract  being  about  25 
acres. 

The  buildings  of  the  observatory  include  combined 
magnetic  variation  observatory  and  office,  absolute  mag- 
netic observatory,  atmospheric  electric  observatory, 
ionospherics  laboratory,  spectrohelioscope  building, 
seismograph  building,  radio  and  cosmic  ray  building, 
powerhouse,  two  buildings  housing  the  observatory  staff, 
and  miscellaneous  smaller  buildings. 

By  reason  of  its  elevation,  the  climatic  conditions  at 
the  observatory  are  equable  in  spite  of  its  proximity  to 
the  geographic  equator,  a  remarkably  even  mean  tem- 
perature of  about  15°  C  prevailing  throughout  the  year, 
which  is  divided  into  two  seasons.    The  rainy  season, 
during  which  over  90  per  cent  of  the  total  annual  rain- 
fall, averaging  30  inches,  is  recorded,  occurs  between 
November  and  March,  and  the  dry  season,  during  which 


the  days  are  warm  and  sunny  and  the  nights  are  cool, 
extends  from  April  to  October. 

Detailed  descriptions  of  the  observatory  buildings 
and  of  the  various  types  of  measurements  made  at  the 
observatory  have  been  given  in  a  preceding  volume  cov- 
ering the  magnetic  results  for  the  years  1922  to  1935  [1]. 

A  recording  cosmic-ray  meter  was  installed  during 
1936.   In  the  magnetic  work,  the  same  absolute  and  vari- 
ation instruments  and  buildings  were  used  during  the 
period  1936  to  1944  as  had  been  used  in  the  period  1922 
to  1935.   During  1937,  a  la  Cour  low -sensitivity  H  var- 
iometer was  installed  as  an  adjunct  to  the  Eschenhagen 
equipment.    Tests  for  the  orientation  of  the  magnets  of 
the  variometers  were  made  in  1937,  1938,  and  1943,  and 
the  appropriate  adjustments  were  made  where  necessary. 

Pe  rsonnel 

The  observatory  staff  during  the  period  covered  by 
this  volume  consisted  of  an  observer-in-charge,  three 
assistants,  and  two  (after  1938,  three)  observatory  aides, 
these  latter  being  recruited  locally.   Despite  the  in- 
creased scope  of  the  scientific  program  and  the  urgency 
of  the  data  during  the  war  years,  the  high  quality  which 
had  previously  marked  the  observatory's  output  was  ful- 
ly maintained  throughout.    The  names  of  the  observer- 
in-charge  and  assistants  in  each  year  are  given  in 
Table  1. 


DESCRIPTION    OF   INSTRUMENTS 


Absolute  instruments. --Magnetometer  DTM  CIW  No. 
10  was  used  throughout  the  period  1936  to  1944  for  ab- 
solute determinations  of  declination  and  horizontal  in- 
tensity.   This  instrument  is  of  a  type  designed  by  the 
Department  of  Terrestrial  Magnetism  to  combine  the 
best  features  of  the  magnetometers  of  the  United  States 
Coast  and  Geodetic  Survey  and  the  instruments  of  the 
Magnetic  Survey  of  India.    A  detailed  description  of  this 
instrument  and  of  the  method  of  using  it  to  make  both 
declination  and  horizontal-intensity  determinations  is 
given  on  pages  seven  and  eight  of  volume  X-A,  in  which 
are  presented  the  magnetic  results  obtained  at  the  Huan- 
cayo Observatory  in  the  years  1922  to  1935.    The  instru- 
ments and  the  forms  on  which  the  observations  are  re- 
corded are  illustrated  in  that  volume  in  Figures  18,  19, 
20,  and  21. 

Earth  inductor  DTM  CIW  No.  5  and  a  sensitive  Plath 
galvanometer  were  used  from  1936  to  1944  for  the  abso- 
lute determinations  of  inclination.    The  design  of  the 
earth  inductor  is  substantially  that  originated  by  Wild, 
as  modified  by  Eschenhagen.    This  instrument,  like  the 
magnetometer,  is  described  in  volume  X-A,  on  page  eight, 
and  illustrated  in  Figure  22,  and  the  form  on  which  the 
observations  are  recorded  is  shown  in  that  volume  in 
Figure  23. 

Constants  of  the  magnetometer  and  earth  inductor 
were  determined  in  1916  and  were  assembled  as  the 
adopted  set  of  constants  under  date  of  September  23, 
1916.  This  set  of  constants  was  used  in  all  computations 


of  absolute  values  of  declination,  horizontal  intensity, 
and  inclination  from  1936  to  1944. 

Variation  instruments. --Two  sets  of  variation  instru- 
ments were  kept  in  operation  throughout  the  period  1936 
to  1944.    Magnetograph  DTM  CIW  No.  2  of  the  Eschen- 
hagen type,  consisting  of  declination  (D),  horizontal- 
intensity  (H),  and  vertical-intensity  (Z)  variometers  and 
one  photographic  recorder,  made  by  Otto  Toepfer  and 
Son,  Potsdam,  was  used  as  the  principal  magnetograph. 
Because  of  the  frequent  and  large  fluctuations  in  H  and 
loss  of  trace  during  times  of  magnetic  disturbances,  a 
la  Cour  low -sensitivity  H  variometer  was  installed  as 
an  adjunct  to  the  Eschenhagen  equipment  in  April,  1937. 
It  was  mounted  on  a  specially  constructed  brass  support 
on  the  north  edge  of  the  variometer  pier  of  the  Eschen- 
hagen apparatus,  adjacent  to  the  H  variometer,  the  po- 
sition of  which  is  noted  in  Figure  24,  page  49,  of  volume 
X-A.    A  special  lamp  was  also  installed  to  permit  the 
recording  from  the  low-sensitivity  variometer  to  be 
made  on  the  same  photographic  trace  which  records  the 
movements  of  the  three  regular  variometer  magnets. 

A  la  Cour  rapid- running  magnetograph  (DTM  CIW 
No.  6),  having  three  variometers  and  a  photographic  re- 
corder, was  operated  as  a  stand-by  instrument  to  supply 
data  when  loss  of  record  occurred  on  the  Eschenhagen 
apparatus,  and  during  disturbed  magnetic  conditions,  to 
verify  results  obtained  from  the  Eschenhagen  records. 
The  variometers  of  the  la  Cour  apparatus  were  mounted 
east  of  the  recorder  on  a  pier  at  the  south  end  of  the 
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variometer  room;  in  the  Eschenhagen  apparatus,  the 
variometers  were  mounted  west  of  their  recorder  on  a 
pier  located  at  the  north  end  of  the  room. 

Time  control  of  variation  instruments.- -Time-marks 
were  made  photographically  at  regular  intervals  on  the 
traces  of  both  magnetographs,  appearing  as  lines  per- 
pendicular to  the  base  lines  of  the  variometers.   To  ob- 
tain the  time-marks  for  the  Eschenhagen  apparatus,  a 
lamp  having  a  horizontal  slit  was  mounted  on  the  wall  of 
the  variometer  room  directly  west  of  the  recorder  at 
the  height  of  the  axis  of  the  recorder  drum.    A  cylindri- 
cal lens  in  front  of  the  lamp-slit  confined  the  beam 
largely  to  a  horizontal  pencil  which  was  adjusted  to 
cover  the  central  part  of  the  cylindrical  lens  in  front  of 
the  recorder  drum  so  that  the  latter  lens  brought  the 
pencil  to  focus  on  the  photographic  paper  as  a  sharp  line 
parallel  to  the  axis  of  the  drum.   The  lamp  was  automat- 
ically lighted  for  approximately  four  seconds  at  hourly 
intervals  and  for  about  two  seconds  at  ten-minute  inter- 
vals in  each  hour  by  a  Landis  program  machine  located 
in  another  building  at  considerable  distance  from  the 
variometer  room.   No  relays  or  accessory  devices  were 
used  in  the  variometer  room.   The  longer  duration  of 
the  hourly  marks  made  them  readily  distinguishable 
from  the  ten-minute  marks.    An  independent  control  of 
the  time-marks  was  obtained  by  entering  on  the  daily 
record  of  magnetograph  operation  the  time  indicated  by 


a  standard  chronometer  whenever  the  manual  shutter  of 
the  recorder  was  closed  or  opened. 

For  the  la  Cour  magnetograph,  another  lamp,  also 
automatically  operated  by  the  Landis  program  machine, 
provided  time-marks  at  five-minute  intervals  and  two 
additional  marks  at  one  minute  before  and  one  minute 
after  the  hourly  marks. 

The  program  machine  was  controlled  by  a  reliable  e- 
Iectrically  operated  clock,  having  a  one-meter  mercury- 
compensated  pendulum.  Corrections  to  the  clock,  obtained 
from  triweekly  comparisons  with  wireless  time  signals, 
were  maintained  between  plus  and  minus  five  seconds. 

Temperature  control  of  variation  instruments. -- 
Temperature  changes  in  the  Z  variometer  were  photo- 
graphically recorded  by  means  of  a  thermometric  device 
in  the  variometer.    The  H  variometer,  having  been  fitted 
with  temperature-compensation  control  magnets  in  1926, 
had  no  photographically  recorded  temperature  trace  be- 
tween 1936  and  1944.    Thermometers  mounted  on  the 
variometers  were  read  morning  and  evening  for  control. 
The  amplitude  of  diurnal  variation  in  temperature  sel- 
dom exceeded  0°.l  C,  and  hourly  mean  variometer  tem- 
peratures were  generally  obtained  with  sufficient  accu- 
racy by  interpolation  between  the  morning  and  evening 
thermometer  readings.    Monthly  ranges  of  variometer 
temperatures  and  monthly  means  for  1936  to  1944  are 
given  in  Table  2. 


CONSTANTS   OF   THE   MAGNETOGRAPHS 


Orientation  of  variometer  magnets  in  magnetic  me- 
ridian and  prime  vertical. — In  order  that  the  variometer 
magnets  may  record  correctly  the  changes  in  their  re- 
spective elements,  it  is  necessary  that  the  H  magnet  be 
in  the  magnetic  prime  vertical,  the  D  magnet  in  the 
magnetic  meridian,  and  the  Z  magnet  truly  horizontal. 
Tests  for  the  fulfillment  of  these  conditions  were  first 
made  in  April,  1935.   The  results  of  the  tests  are  dis- 
cussed in  volume  X-A.   Subsequent  tests  were  made  in 
August,  1937,  for  D  and  H,  and  in  July,  1938,  for  D,  H, 
and  Z,  at  which  times  the  magnets  were  found  to  be  cor- 
rectly oriented.    Further  tests,  however,  made  in  April, 
1943,  showed  that  the  Eschenhagen  H  (sensitive)  magnet 
was  1°  38'  out  of  the  prime  vertical,  and  this  condition 
was  rectified  on  May  6,  1943.   At  the  same  time,  the 
associated  la  Cour  H  (Insensitive)  magnet  was  found  to 
be  8°  04'  out  of  the  prime  vertical,  and  it  was  readjusted 
on  May  27,  1943.    Both  the  D  and  Z  magnets  werefound 
to  be  in  their  correct  positions  in  the  1943  tests.   The 
large  auxiliary  deflecting  magnet  used  in  all  these  tests 
was  the  same  as  that  used  in  1935,  and  the  procedure 
adopted  was  also  similar,  although  some  refinements  in 
the  arrangements  for  placing  the  deflecting  magnet  in 
the  correct  positions  were  introduced  in  1937  and  used 
in  subsequent  tests. 

Magnetogram  shrinkage  corrections  and  scalings.-- 
Magnetograms  show  considerable  change  in  linear  di- 
mensions as  a  result  of  photographic  processing.    To 
obtain  the  corrections  for  shrinkage  or  expansion,  each 
magnetogram,  as  soon  as  it  was  removed  from  the  re- 
corder drum,  was  inserted  in  a  marker  and  pricked  by 
several  pairs  of  points,  the  distance  between  the  points 
of  each  pair  being  accurately  known.   The  distances  be- 
tween several  pairs  of  holes  on  the  magnetogram  were 
measured  at  the  time  of  scaling  the  records,  and  the 
corrections  were  obtained  through  comparison  of  these 


measurements  with  the  known  separation  of  the  pricker 
points.    Corrections  for  shrinkage  or  expansion  were 
allowed  in  the  scalings  of  all  tabulated  data  for  the  years 
1936  to  1944. 

The  average  ordinate  of  the  horizontal-  and  vertical- 
intensity  traces  on  the  Eschenhagen  magnetogram  was 
scaled,  in  millimeters,  for  each  hourly  interval  bounded 
by  integral  hours  of  75th  west  meridian  mean  time,  and 
was  corrected  for  shrinkage,  tabulated  on  an  appropriate 
form,  and  independently  checked  at  the  observatory.  The 
same  applies  to  the  Eschenhagen  declination  trace  except 
that,  by  the  use  of  a  single  table  appropriate  to  the  meas- 
ured shrinkage,  the  average  ordinate,  measured  in  milli- 
meters, was  corrected  for  shrinkage  and  converted  to 
minutes  of  arc  before  being  tabulated. 


Eschenhagen  Declination 
Variometer 

Orientation  of  magnet. — Torsion  observations  from 
time  to  time  and  tests  made  in  1937,  1938,  and  1943, 
with  a  large  auxiliary  magnet  as  described  in  preceding 
paragraphs,  indicated  that  the  axis  of  the  magnet  during 
the  years  1936  to  1944  was  parallel,  or  effectively  so,  to 
the  magnetic  meridian  as  determined  in  the  absolute  ob- 
servatory. 

Scale  value. --Certain  dimensions  and  other  constants 
of  the  magnetograph  fix  the  scale  value  of  the  declination 
variometer.  The  formula  used  for  determination  of  scale 
value  contained  a  term  for  the  effect  of  the  torsion  of  the 
fiber.  Redeterminations  of  scale  value  at  intervals  indi- 
cated that  for  the  years  1936  to  1944  a  change  of  one 
millimeter  on  the  magnetogram  corresponded  to  a  change 
of  0.993  in  declination. 


CONSTANTS    OF   THE   MAGNETOGRAPHS 


Eschenhagen  Horizontal-Intensity 
Variometer 

Orientation  of  magnet. — The  orientation  tests  of 
April  13,  1943,  indicated  that  the  H  (sensitive)  variom- 
eter magnet  was  out  of  the  magnetic  prime  vertical  1  ° 
38'.       On  May  6,  1943,  the  magnet  was  adjusted  and 
brought  into  the  prime  vertical.   Tests  of  the  orientation 
of  the  H  (insensitive)  variometer  magnet  made  on  April 
13,  1943,  indicated  that  this  magnet  was  out  of  the  prime 
vertical  by  8°  04' .   The  magnet  was  adjusted  in  the 
prime  vertical  on  May  27,  1943. 

Temperature  coefficient. — In  September,  1927,  tem- 
perature-compensating control  magnets  were  fitted  to 
the  H  variometer;  as  a  consequence,  the  temperature 
coefficient  of  the  H  variometer  magnet  between  1936 
and  1944  was  sensibly  zero.   The  H  (insensitive)  variom- 
eter, installed  in  April,  1937,  was  not  compensated  for 
temperature  as  the  recordings  from  this  variometer 
were  used  only  to  supply  details  of  registration  of  H 
over  limited  periods. 

Scale  value. --The  scale  value  was  determined  week- 
ly in  the  years  1936  to  1944  by  deflections  produced  by 
passing  currents  of  known  value  through  a  Helmholtz 
coil  which  was  permanently  mounted  around  the  variom- 
eter. The  scale  values  obtained  from  these  observations 
are  given  in  Table  3,  together  with  computed  and  adopted 
Values  of  A. 

To  obtain  the  values  of  A,  the  value  of  B  was  taken 
as  0.004  for  all  years  1936  to  1944.      This  value  of  B 
was  used  with  appropriate  values  of  h,  the  ordinate  of 
horizontal  intensity  in  millimeters  from  the  base  line, 
and  of  scale  value,  €h,  in  the  formula 

«h  =  A  +  Bh 

In  Table  3,  it  will  be  noted  that  no  major  changes  oc- 
curred in  the  value  of  A,  but  rather  there  was  a  small 
progressive  change,  amounting  in  all  to  a  decrease  of 
5  per  cent  during  the  nine  years. 

For  the  conversion  of  the  horizontal-intensity  mag- 
netogram  hourly  mean  ordinate,  in  millimeters,  to  gam- 
mas the  formula  used  was 


AH  =  [A+Bh/2]h 

where  h  is  the  ordinate  in  millimeters  from  the  hori- 
zontal-intensity base  line.    The  value  of  horizontal  in- 
tensity in  gammas  was  obtained  from  the  base-line  val- 
ue plus  AH,  except  for  the  correction  for  temperature. 


Eschenhagen  Vertical-Intensity 
Variometer 

Difficulties  of  satisfactory  registration  of  the  verti- 
cal component  of  the  Earth's  magnetic  force,  mentioned 
in  volume  X-A  as  due  to  the  small  value  of  vertical  in- 
tensity at  Huancayo,  were  also  encountered  during  the 
years  1936  to  1944.   However,  some  improvement  in  op- 
eration was  effected  by  the  use  of  the  Helmholtz  coil  for 
scale-value  observations,  this  method  obviating  the  pres- 
ence of  observers  and  magnets  close  to  the  variometer 
during  the  determinations. 

Horizontality  of  magnet.— Tests  made  in  1937,  1938, 
and  1943  with  a  large  auxiliary  magnet  indicated  that  the 
axis  of  the  Z -variometer  magnet  was  never  more  than 
one  degree  from  the  horizontal;   departures  of  this  order 
are  due  to  the  effect  of  temperature  on  the  magnet. 

Scale  value. --Determinations  of  Z  scale  value  were 
made  thrice  weekly  during  the  years  1936  to  1944  by 
means  of  the  Helmholtz -Gaugain  coil  which  was  installed 
in  Anril,  1933.    The  Z  scale  values  for  1936  to  1944 
are  given  in  Table  4.    An  inspection  of  this  table  will 
show  that,  although  abrupt  changes  of  adopted  scale  value 
were  frequent,  they  were,  in  general,  of  a  small  order  of 
magnitude.    Almost  all  of  the  major  abrupt  changes  were 
due  to  the  instability  of  the  magnet-system  referred  to 
above,  although  in  some  cases  deliberate  adjustments  of 
the  magnet-system  were  made  which  caused  discontinu- 
ities in  the  scale  value. 

Temperature  coefficient.--An  increase  of  one  degree 
centigrade  in  the  temperature  of  the  Z  variometer 
caused  a  decrease  in  the  ordinate  h  corresponding  to  an 
apparent  decrease  of  vertical  intensity  of  8.4y  for  all 
years  1936  to  1944. 


ABSOLUTE    OBSERVATIONS   AND   VARIOMETER   BASE-LINE   VALUES 


Determinations  of  declination. — Observations  of  dec- 
lination were  made  weekly  with  magnetometer  DTM  CIW 
No.  10  in  all  years  1936  to  1944.   An  observation  con- 
sisted of  two  sets  of  measurements,  the  first  set  being 
made  just  prior  to  the  horizontal-intensity  observations 
and  the  second  set  immediately  after.    Each  set  involved 
four  readings  with  the  magnet  erect  and  four  with  the 
magnet  inverted.  These  readings  were  preceded  and 
followed  by  readings  on  a  "mark"  of  known  azimuth.   A 
correction  of  -0'.5  (easterly  declination  considered  posi- 
tive) was  applied  to  observed  values  of  declination  to  re- 
duce them  to  international  standard. 

Determinations  of  horizontal  intensity.  — Observations 
of  horizontal  Intensity  were  made  weekly  throughout  the 
years  1936  to  1944  with  magnetometer  DTM  CIW  No.  10. 
Each  observation  consisted  of  two  sets,  the  first  with 
magnets  erect  and  the  second  with  magnets  inverted.  In 
the  first  set,  oscillation  measurements  were  made  first, 
and  then  deflection  observations  at  three  distances.   In 


the  second  set,  the  deflection  observations  were  made 
first.   A  correction  was  applied  to  the  observed  values 
to  reduce  them  to  International  Magnetic  Standard,  as 
specified  in  the  summary  of  constants  for  magnetometer 
No.  lfrdated  September  23,  1916.    From  a  consideration 
of  the  various  comparisons  made  between  magnetometer 
DTM  CIW  No.  10  and  magnetometers  with  known  correc- 
tions, and  also  of  the  measurements  made  at  various 
times  of  moment  of  inertia  of  magnet  10L  and  its  sus- 
pension, the  following  equation  was  adopted  for  the  years 
1936  to  1944 


H^rtT.^  -  +0.00032H  + 
corr 


(1920.0-t)0.000027H 


where  t  represents  the  year  for  which  the  correction  is 
being  made.     Values  of  horizontal  intensity  given  later 
in  various  tables  are  on  the  basis  of  this  equation  for 
correction  to  International  Magnetic  Standard. 


MAGNETIC   RESULTS    FROM   HUANCAYO   OBSERVATORY 


Determinations  of  vertical  intensity  and  inclination.  — 
The  ordinates  of  the  Eschenhagen  horizontal-intensity 
record  and  the  adopted  horizontal -intensity  scale  values 
and  base-line  values  were  used  in  conjunction  with  ob- 
served inclination  I  to  obtain  "observed"  vertical  in- 
tensity from  the  equation  H  tan  I.    Two  sets  of  inclina- 
tion observations  were  made  once  each  week,  the  first 
set  preceding  and  the  second  set  following  the  observa- 
tions of  declination  and  horizontal  intensity.    Throughout 
the  years  1936  to  1944,  the  inclination  observations  were 
made  with  earth  inductor  DTM  CIW  No.  5.    Each  set  was 
composed  of  four  settings  with  the  coil  axis  vertical  and 
four  with  the  coil  axis  inclined,  all  with  vertical  circle 
east,  followed  by  four  settings  with  the  coil  axis  verti- 
cal and  four  with  the  coil  axis  inclined,  all  with  vertical 
circle  west.   No  correction  to  International  Magnetic 
Standard  was  necessary  for  values  of  inclination  obtained 
with  earth  inductor  No.  5. 

Comparison  of  absolute  instruments. — In  1936,  1943, 
and  1944,  the  observatory  magnetometer  No.  10  and  the 
earth  inductor  No.  5  were  subjected  to  intensive  com- 
parison with  field  instruments  sent  out  from  the  Depart- 
ment on  land  surveys;  these  instruments,  upon  return  to 


the  laboratory  in  Washington,  were  compared  with  Inter- 
national Standard  Magnetometer  No.  3.  Control  was  thus 
maintained  of  the  constancy  and  reliability  of  the  observ- 
atory absolute  instruments.  The  results  of  the  compari- 
sons appear  in  volume  vm  of  the  present  series  [2]  de- 
voted to  land  magnetic  observations. 

Base-line  values. --Tables  5  to  9,  inclusive,  give  the 
discontinuities  of  adopted  base-line  values,  the  observed 
base-line  values,  and  the  base-line  values  adopted  for 
the  times  of  absolute  observations  of  the  elements  D,  H, 
and  Z  for  all  the  years  1936  to  1944.    There  was  no 
specific  rule  for  interpolating  among  observed  values, 
such  as  the  ones  used  by  some  observatories  abroad. 
Rather,  the  adopted  values  were  derived  from  the  ob- 
served values  by  careful  consideration  of  the  individual 
values  and  the  monthly  means;  in  case  of  irregularity, 
the  concurrent  performance  of  the  la  Cour  magnetograph 
was  taken  into  consideration. 

In  the  course  of  routine  base-line  computations,  com- 
parisons were  regularly  made  between  the  ordinates  used 
in  reducing  the  absolute  observations  and  those  embodied 
in  the  tabulations  of  hourly  values,  in  order  to  find  any 
systematic  disparity  such  as  might  readily  arise  in  scaling. 


BASIC    HOURLY   VALUES   AND   ASSOCIATED    MEANS 


Basic  results. --Tables  numbered  29  to  352  contain 
hourly  values  of  the  magnetic  declination,  horizontal 
intensity,  and  vertical  intensity.    The  values  represent 
the  means  for  successive  periods  of  one  hour,  the  first 
period  for  each  day  being  that  for  the  hour  commencing 
at  midnight  75th  west  meridian  mean  time.    The  tabulated 
values  of  declination  and  of  vertical  intensity  are  in 
their  algebraic  sense,  since  both  easterly  declination 
and  vertical  intensity  at  this  observatory  are  positive 
according  to  the  convention  adopted.    The  values  were 
obtained  from  records  of  the  Eschenhagen  magnetograph, 
except  for  occasional  brief  periods  of  faulty  instrumen- 
tation or  excessive  disturbance  of  the  record;  on  such 
occasions  the  values  were  filled  in  or  verified  from  the 
records  of  the  la  Cour  magnetograph. 

Scalings  from  the  magnetograms,  in  terms  of  milli- 
meters of  deflection  from  base  line  for  horizontal  and 
vertical  intensity,  and  in  terms  of  degrees  and  minutes 
of  arc  for  declination,  were  made  and  checked  by  the  ob- 
servatory staff  for  the  entire  period  1936  to  1944.  Scale 
values  and  base-line  values  were  likewise  computed  and 
checked  at  the  observatory.    Conversion  of  scalings  in 
horizontal  and  vertical  intensity  to  gammas  was  done  at 
the  laboratory  in  Washington,  after  adoption  of  adjusted 
scale  values  and  base-line  values. 

A  careful  analysis  of  observed  scale  values  and  base 
lines  was  made  at  Washington  in  order  that  the  adopted 
values  might  be  based  upon  as  long  a  series  of  determi- 
nations as  was  consistent  with  the  behavior  of  the  in- 
strument. 

The  temperature  coefficient  of  the  vertical-intensity 
variometer  was  obtained  from  a  statistical  analysis  of 
the  variations  in  the  observed  base-line  values  with 
temperature. 

The  hourly  mean  ordinates  of  horizontal  intensity 
were  converted  to  gammas  by  means  of  the  formula 


AH  =  [A+Bh/2]h 


which  was  discussed  earlier  and  in  which  account  is 
taken  of  the  variation  in  scale  value  with  ordinate,  but 
no  correction  is  included  for  temperature. 

In  order  to  facilitate  the  tabulation  of  basic  hourly 
values  and  their  associated  means,  convenient  rounded 
figures  appear  at  the  top  of  each  tabulation,  to  which 
figure  the  hourly  value  has  to  be  added.     In  the  tabula- 
tions of  declination,  the  appropriate  rounded  figure  is, 
for  the  years  1936  and  1937,  7°;  and  for  the  years  1938 
to  1944,  6°;  for  horizontal  intensity  the  figure  is  29,000y 
for  1936  to  1944,  and  for  vertical  intensity,  for  the  same 
period,  the  figure  is  lOOOy. 

Maximum  and  minimum  values. --The  maximum  and 
minimum  columns  on  the  tabulations  of  hourly  mean  val- 
ues of  each  of  the  elements  contain  the  momentary  ex- 
treme values  of  the  element  for  each  day,  together  with 
the  75th  west  meridian  times  of  their  occurrence. 

Character  figures  .--The  figures  in  the  "character" 
column  were  assigned  on  the  scale  of  zero,  one,  and  two 
used  in  assigning  international  character  figures,  but  they 
refer  to  calendar  days  (75th  west  meridian  mean  tinre). 

Computed  means. --The  four  lines  at  the  bottom  of 
each  table  show  average  hourly  means  for  p.  rticular 
groups  of  days,  computed  from  the  individual  hourly 
values  tabulated  for  the  various  days  of  the  month.  The 
first  of  the  four  lines  is  derived  from  all  the  days,  the 
days  being  taken  according  to  local  or  75th  west  meridi- 
an mean  time.    The  other  three  lines  are  derived  from 
selected  days  as  indicated  by  the  check-marks  in  the 
columns  headed  #,  *f*,  and:}:  ,  the  original  computations 
being  carried  one  place  further  than  the  results  shown. 
The  general  average  of  all  the  basic  values  falling  in 
each  of  the  four  groups  of  days  is  given  in  the  "Mean" 
column. 

In  the  selection  of  the  ten  quiet  or  "least  disturbed" 
days  of  each  month,  taken,  as  in  the  case  of  "all  days," 
on  75th  west  meridian  mean  time,  consultation  was  held 
with  the  Division  of  Terrestrial  Magnetism  and  Seismol- 
ogy of  the  United  States  Coast  and  Geodetic  Survey.   The 


BASIC    HOURLY   VALUES   AND   ASSOCIATED   MEANS 


resulting  selection  was  jointly  established  and  was  usu- 
ally Identical  for  the  five  observatories  of  the  Survey 
and  the  two  observatories  of  the  Department.    An  effort 
was  made  to  avoid  days  of  marked  noncyclic  change  such 
as  usually  occur  after  severe  magnetic  disturbances. 

Selection  of  five  international  quiet  days  and  five  in- 
ternational disturbed  days  in  each  month  was  made  for 
1936  by  the  Commission  of  Terrestrial  Magnetism  and 
Electricity  of  the  International  Meteorological  Organiza- 
tion at  DeBilt  on  the  basis  of  reports  from  many  mag- 
netic observatories.    The  selection  was  published  in 
"Caractere  magne'tique  de  chaque  jour."    For  1937  to 
1939,  the  selections  appeared  in  the  same  publication 
but  under  the  auspices  of  the  Association  of  Terrestrial 
Magnetism  and  Electricity  of  the  International  Union  of 
Geodesy  and  Geophysics.    From  1940  to  1944,  through 
the  collaboration  of  the  International  Meteorological  Or- 
ganization, the  Geophysical  Institute  at  Potsdam,  and  the 


Department  of  Terrestrial  Magnetism,  selections  of  days 
were  prepared  and  published  in  the  Journal  of  Terres- 
trial Magnetism  and  Atmospheric  Electricity  [3,4,5]. 
The  international  quiet  and  disturbed  days  begin  and  end 
with  Greenwich  midnight;  the  check-marks  designating 
these  days  are  on  the  lines  referring  to  the  like-num- 
bered local  days.    The  means  are  in  the  same  vertical 
columns,  respectively,  as  the  basic  values  from  which 
they  were  computed.   In  the  means  for  the  five  inter- 
national quiet  days,  the  upper  value  for  the  hour  18-19 
(23-24  GMT)  and  the  lower  value  for  the  hour  19-20 
(0-1  GMT)  represent,  respectively,  means  for  the  last 
hour  of  each  Greenwich  day  before  and  the  first  hour  of 
each  Greenwich  day  after  an  international  quiet  day. 

For  one  month  in  the  years  1936  to  1944  (February, 
1941),  the  monthly  mean  for  "all  days"  lacks  one  day  in 
each  of  the  elements  D,  H,  and  Z,  owing  to  loss  of 
magnetograph  record. 


SUMMARY    OF   MONTHLY    MEANS 


Monthly  mean  values  of  D,  I,  H,  X,  Y,  Z,  and  F 
are  presented  in  Tables  10  to  18  for  the  years  1936  to 
1944.  Monthly  mean  values  of  D,  H,  and  Z  were  ab- 
stracted from  the  tables  of  hourly  mean  values.  The 
monthly  mean  values  of  X,  Y,  F,  and  I  were  computed 
from  the  monthly  mean  values  of  D  taken  to  O'.Ol  and 
values  of  H  and  Z  taken  to  0.1  y. 

Group  means  are  tabulated,  below  the  monthly  means 
in  each  year,  for  three  groups  of  four  months  each  and 
for  the  year  as  a  fourth  group.    The  group  means  were 


derived  directly  from  the  tabulated  monthly  means  with 
which  they  are  associated.    The  three  groups  of  four 
months  each  are  designated  by  Roman  numerals,  as  fol- 
lows: I,  January,  February,  November,  December;   H, 
March,  April,  September,  October;   m,  May,  June,  July, 
August.    The  monthly  mean  values  for  all  the  elements 
for  each  of  the  four  groups  are  based  on  homogeneous 
data;  that  is,  they  are  based  only  on  those  days  for  which 
the  records  were  complete  in  all  three  elements,  D,  H, 
and  Z. 


SUMMARY    OF    ANNUAL   MEANS 


A  summary  of  annual  mean  values  of  D,  I,  H,  X,  Y, 
Z,  and  F  for  the  years  1922  to  1944,  inclusive,  appears 
In  Table  19.    For  the  years  1922  to  1935,  the    annual 


means  were  transcribed  from  previously  published  re- 
sults, and  for  the  years  1936  to  1944,  they  were  abstracted 
from  the  tables  of  monthly  means  discussed  above. 


MEAN   DAILY   NONCYCLIC    CHANGE 


Tables  20  to  28,  inclusive,  present  monthly  means  of 
daily  noncyclic  change  in  the  elements  D,  H,  and  Z  for 
the  four  groups  of  days  (all  days,  ten  selected  quiet  days, 
five  international  quiet  days,  and  five  international  dis- 
turbed days)  for  the  years  1936  to  1944.    The  tabular 
quantities  A  and  B  are  defined  in  the  tables;  the  values 
of  A  and  B  were  computed  from  unrounded  means  of 
hourly  values.    The  average  of  A  and  B  gives  the  month- 
ly mean  of  the  daily  noncyclic  change  taken  in  the  alge- 


braic sense.    A  comparison  of  the  values  of  A  and  B 
provides  an  estimate  of  the  reliability  of  the  noncyclic 
change  as  derived  in  this  way. 

The  monthly  mean  values  of  daily  noncyclic  change 
in  each  of  the  four  groups  of  days  in  any  month  are  based 
on  homogeneous  data;  that  is,  they  are  based  only  on  those 
days  in  each  group  for  which  the  records  for  all  three  ele- 
ments D,  H,  and  Z  are  complete. 


MAGNETIC   RESULTS   FROM  HUANCAYO   OBSERVATORY 


PRINCIPAL   MAGNETIC   STORMS   AND    SUDDEN   COMMENCEMENTS,    1936-1944 


The  principal  magnetic  disturbances  recorded  on 
magnetograms  at  Huancayo  Observatory  in  the  years 
1936  to  1944  are  described  in  the  following  pages. 
Quarterly  reports  of  disturbances  were  prepared  by  the 
observatory  staff,  and  this  form  of  presentation  has  been 
retained  here.   Greenwich  mean  time  is  used  throughout. 
Outstanding  magnetic  storms  are  described  in  detail. 
"Sudden  commencements"  are  generally  noted,  and  their 
magnitude  and  principal  movements  recorded.    To  be 
classified  as  a  sudden  commencement,  a  movement  must 
have  been  preceded  by  conditions  quieter  than  those 
which  followed,  and  must  have  involved  an  abrupt  move- 
ment in  all  three  elements,  with  the  outstanding  one  be- 
ing an  increase  in  horizontal  intensity  (H).   In  many 
cases  the  movements  in  declination  (D)  and  vertical  in- 
tensity (Z)  were  very  small  and  were  not  recorded  in 
detail. 

January  to  March,  1936 

Tanuary  24-25. — This  minor  disturbance  was  conspic- 
uous for  its  sudden  commencement  and  for  a  very  great 
decline  in  H  directly  following  the  commencement.    At 
16h  45m  on  January  24,  there  was  a  sudden  commence- 
ment in  all  three  elements,  H  increasing  50y  in  eight 
minutes  and  D  and  Z  in  the  same  interval  increasing 
respectively  2'  and  ly.    At  16h  53m,  immediately  fol- 
lowing the  increase  associated  with  the  sudden  com- 
mencement, there  began  a  long  steady  decline  in  H  which 
ended  at  20h  38m  after  a  decrease  of  368y .   The  value  of 
H  at  16h  53m  (approximately  29,800y)  was  the  maximum 
for  the  day  and  that  at  20h  38m  the  minimum.   Following 
the  minimum,  H  gradually  increased  to  normal  value  by 
05h  on  January  25,  there  being  minor  fluctuations  super- 
posed on  the  general  trend.   D  and  Z,  during  the  inter- 
val in  question,  showed  numerous  minor  perturbations 
superposed  on  the  usual  diurnal  trend.    Throughout  Jan- 
uary 25  and  26,  all  three  elements  showed  marked  fluc- 
tuations without  departing  greatly  from  the  usual  diurnal 
turves.   Ranges:   H,  368y;  D,  5';  Z,  38y. 

February  14. --This  was  a  brief  minor  disturbance 
noteworthy  for  a  sudden  commencement  in  all  three  ele- 
ments at  09h  43m  on  February  14,  H  increasing  14y  in 
six  minutes,  and  in  the  same  interval  D  decreasing  just 
perceptibly  and  Z  increasing  2y.   No  important  pertur- 
bations occurred  thereafter  until  12h  46m,  when  H  be- 
gan to  increase,  continuing  the  increase  to  the  maximum 
of  the  day  at  15h  36m,  with  a  change  of  260y  in  the  inter- 
val.  Superposed  on  this  increase  were  fairly  large  bays 
and  peaks.   Z  decreased  more  sharply  than  usual  in  this 
interval,  while  D  showed  considerable  fluctuation.      H 
decreased  about  200y  from  15h  36m  to  17h,  then  in- 
creased slightly  for  about  two  hours,  returning  to  normal 
value  and  trend  about  20h  30m.  D  and  Z  were  little  dis- 
turbed after  17h.   Ranges:  H,  261y;  D,  6';  Z,  45y. 

February  16-17.--This  was  a  minor  disturbance  but 
with  a  sudden  commencement  in  all  three  elements  at 
10h  57m  on  February  16.    H  increased  24y  in  four  min- 
utes, and  in  the  same  interval  D  decreased  about  1'  and 
Z  increased  2y.  Immediately  after  the  commencement, 
D  was  unusually  depressed  for  about  three  hours  while 
Z  was  depressed  for  about  an  hour.   H  maintained  the 
increase  occasioned  by  the  commencement  for  20  min- 
utes, then  decreased  by  12h  39m  to  the  minimum  for  the 
day  and  for  the  disturbance.   Thereafter  D  and  Z  showed 


minor  fluctuations  superposed  on  the  usual  diurnal  trend 
until  the  indefinite  end  of  the  disturbance.  H,  however, 
increased  fairly  steadily  from  the  minimum  to  the  maxi- 
mum for  the  day,  and  for  the  disturbance,  at  17h  06m, 
with  a  range  of  258y.    Superposed  on  this  rise  were 
minor  bays  and  peaks  of  25y  to  50y  ranges  from  crest 
to  trough  in  a  period  of  30  to  60  minutes.   After  17h  06m, 
similar  bays  and  peaks  were  superposed  on  the  general- 
ly normal  trend  to  the  end  of  the  disturbance  at  about  22h, 
February  17.    Ranges:   H,  258y;  D,  12';  Z,  54y. 

March  20-28.--This  disturbance  could  hardly  be 
called  a  storm,  since  many  of  the  days  involved  were 
given  character  "0"  yet  it  had  some  interesting  features 
as  noted  below.   Ranges  were  not  deemed  significant  in 
describing  this  disturbance  and  are  therefore  not  given. 
At  02h  51m,  March  20,  there  occurred  an  unimpressive 
sudden  commencement  in  H  and  Z,  there  being  no  per- 
ceptible effect  in  D.   H  increased  26y  in  nine  minutes 
and  Z  nearly  4y  in  the  same  period.   Following  the  com- 
mencement, and  through  March  25,  D  and  Z  were  quite 
disturbed,  though  the  usual  diurnal  trends  were  well 
maintained.    From  March  26  through  March  28,  D  and 
Z  were  little  disturbed.    For  H,  the  daily  maxima  on 
both  March  20  and  21  were  greatly  depressed;  there- 
after diurnal  trends  were  generally  maintained.   Con- 
spicuous, however,  throughout  the  period  under  discus- 
sion were  the  recurring  depressed  values  of  H  each  day 
between  OOh  and  05h.    Also,  throughout  the  disturbance, 
peaks  and  bays  in  H,  of  30-  to  60-minute  periods  from 
crest  to  crest,  and  with  ranges  of  50y  to  lOOy  from 
crest  to  trough,  were  superposed  at  frequent  intervals 
on  the  general  trend. 

April  to  June,  1936 

April  17-23. --This  prolonged  but  mild  disturbance 
was  interesting  chiefly  because  it  occurred  27  days  after . 
a  mild  disturbance  in  March  of  similar  character.  It 
may  be  said  to  have  begun  with  an  inconspicuous  sudden 
commencement  in  all  three  elements  on  April  17  at  18h 
30m.    H  increased  17y  in  four  minutes,  while  D  and  Z 
just  perceptibly  increased.  Following  this  H  decreased 
steadily  to  a  very  low  value  by  03h  on  April  18.   A  simi- 
lar decrease  on  several  successive  days,  occurring  be- 
tween OOh  and  05h,  was  the  most  conspicuous  feature  of 
the  disturbance.   On  all  days  there  were  superposed  on 
the  H -trace  numerous  quite  large  bays  and  peaks  which, 
while  causing  much  irregularity,  did  not  prevent  the 
appearance  of  the  usual  diurnal  character.    Both  D  and 
Z  showed  numerous  small  perturbations  throughout  the 
disturbance,  which  did  not  affect  the  general  diurnal 
trend.   The  end  of  the  disturbance  was  very  indefinite, 
the  trace  for  April  23  being  quite  irregular  while  that 
for  April  24  was  comparatively  smooth  and  quiet. 
Ranges:   H,  317y;  D,  7';  Z,  49y. 

May  10.--A  brief  disturbance  began  with  sudden 
commencement  at  08h  03m  on  May  10  in  all  three  ele- 
ments, although  in  D  it  was  just  perceptible.   H  in- 
creased 14y  from  08h  03m  to  08h  12m  while  Z  increased 
3y  from  08h  06m  to  08h  12m.   Thereafter,  until  17h  18m, 
there  were  no  important  perturbations  in  any  element. 
From  17h  18m  to  21h  52m,  H  registered  three  large 
bays  in  connection  with  which  there  occurred  the  great 
decrease, of  329y  between  17h  23m  and  20h  14m.   D  and 
Z  were  also  considerably  disturbed' in  the  last  mentioned 
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interval.    The  disturbance  may  be  said  to  have  ended  on 
May  10  at  21h  52m,  although  the  two  following  days 
showed  fairly  large  departures  from  the  general  trend, 
especially  between  llh  and  17h  on  each  day.    Ranges: 
H,  329y;  D,  3'.5;  Z,  39y. 

May  29.-- A  very  minor  disturbance  began  with  sud- 
den commencement  in  all  three  elements  at  08h  47m, 
although  the  decrease  in  D  was  just  perceptible.    H  in- 
creased 13y  from  08h  47m  to  08h  53m,  while  Z  in- 
creased 3y  in  the  same  interval.    Thereafter,  and  until 
the  end  of  the  disturbance,  on  H  were  imposed  minor 
bays  and  peaks  which  did  not  much  affect  the  diurnal 
trend.   D  and  Z  showed  numerous  small  perturbations 
throughout  the  period  of  the  disturbance  which,  in  D 
particularly,  interrupted  the  usual  diurnal  trend.  Ranges 
H,  152y;  D,  5'. 7;  Z,  16y. 

May  30-31.- -A  very  minor  disturbance  began  on 
May  30  with  sudden  commencement  in  all  three  ele- 
ments at  17h  27m.   H  increased  65y  from  17h  27m  to 
17h  34m,  while  Z  increased  5y  in  the  same  interval. 
D  increased  0'.8  from  17h  27m  to  17h  39m.    Thereafter, 
until  the  indefinite  end  of  the  disturbance,  very  minor 
peaks  and  bays  were  superposed  on  the  normal  trend  in 
H.    Z  showed  numerous  perturbations  during  the  period 
of  disturbance  but  D  was  quiet.    Ranges:   H,  192y; 
D,  2'.5;  Z,  18y. 

June  1. — This  disturbance,  beginning  at  16h  43m, 
lasted  27  minutes,  and  consisted  of  a  single  peak  in  each 
of  the  three  elements,  with  a  conspicuous  sudden  com- 
mencement in  each  element.   H  decreased  14y  in  one 
minute,  then  increased  11 6y  in  three  minutes,  arriving 
at  maximum  value  at  16h  47m.   D  decreased  0'.3  from 
16h  45m  to  16h  46m  then  increased  1'.9  by  16h  50m.    Z 
just  perceptibly  decreased  at  16h  45m,  then  increased 
8y  by  16h  47m.    By  17h  10m,  all  the  elements  had  re- 
turned to  normal  values,  H  having  decreased  102y  in 
23  minutes,  Z,  8y,  and  D,  2'.6.    Although  spectrohelio- 
scope  observations  were  in  progress  here  during  this 
disturbance  and  observing  conditions  were  satisfactory, 
no  solar  eruption  or  disturbance  was  noted.    Ranges: 
H,  116y;  D,  2'.6;  Z,  8y. 

June  9. — A  brief,  rather  severe  disturbance  without 
prominent  commencement  may  be  said  to  have  begun 
at  02h  40m  on  June  9,  when  H  began  a  decrease  which 
resulted  in  a  drop  of  70y  in  one  hour  and  a  half.    There- 
after, until  the  end  of  the  storm,  H  was  very  irregular. 
It  remained  depressed  until  12h,  with  minor  peaks  and 
bays  superposed  on  the  trace;  after  12h  several  large 
bays  and  peaks  of  short  period  almost  obliterated  the 
diurnal  trend,  though  that  trend  was  discernible.     The 
range  of  229y  in  H  occurred  in  the  16  minutes  from 
16h  01m  to  16h  17m,  the  maximum  being  at  16h  01m. 
D  and  Z  showed  unusually  large  perturbations  through 
the  disturbance,  though  the  usual  diurnal  trends  were 
well  maintained.    On  the  following  day,  June  10,  H  was 
somewhat  irregular,  with  minor  peaks  and  bays  super- 
posed on  the  usual  diurnal  trend,  while  D  and  Z  showed 
only  very  minor  perturbations.    Ranges:   H,  229y;  D,  7'; 
Z,  43y. 

Tune  18-20.--A  rather  severe  magnetic  storm,  with 
sudden  commencements  in  all  three  elements,  began  at 
09h  41m,  although  the  decrease  in  D  was  so  small  as  to 
be  hardly  perceptible.   H  increased  9y  from  09h  41m  to 
09h  45m,  while  Z  increased  2y  in  the  same  interval. 
Following  the  commencement,  all  three  elements  showed 
very  minor  perturbations  superposed  on  the  diurnal 
trend  (H  having  a  normal  value  for  the  maximum  at 


16h  14m  on  June  18)  until  Olh  25m  on  June  19,  at  which 
time  all  three  became  markedly  more  disturbed.    H  then 
decreased  rapidly  to  the  minimum  for  the  storm  at  04h 
27m,  and  thereafter  remained  depressed  approximately 
lOOy  throughout  June  19,  although  large  and  small  bays 
and  peaks  made  H  for  the  day  very  irregular.   D  and  Z 
throughout  June  19  showed  numerous  relatively  large 
irregularities,  though  the  diurnal  trends  in  both  were 
generally  maintained.    After  23h  on  June  19,  D  and  Z 
were  little  disturbed  while  H,  though  generally  normal 
in  value,  showed  minor  peaks  and  bays  superposed  on 
the  regular  diurnal  trend.    By  07h  30m  on  June  20,  the 
storm  may  be  said  to  have  ended.    Ranges:   H,  326y; 
D,  10';  Z,  46y. 

July  to  September,  1936 

July  2. — A  brief  disturbance  began  July  2  at  04h  45m, 
with  an  abrupt  movement  in  H  and  Z  but  not  in  D.     H 
decreased  41  y  in  seven  minutes  while  Z  decreased  7y 
in  the  same  interval.    The  disturbance  was  chiefly  not- 
able for  the  depressed  values  of  H  between  09h  and  17h, 
the  minimum  in  H  for  the  day  occurring  about  the  mid- 
dle of  this  period  at  13h  34m  with  the  low  value  of  H  of 
approximately  29,450y.   D  and  Z  were  somewhat  more 
variable  than  usual  during  this  disturbance.    Ranges: 
H,  173y;  D,  5';  Z,  40y. 

Tulv  5-7.--A  very  mild  disturbance  began  at  02h  30m 
on  July  5,  with  a  sudden  commencement  in  all  three  ele- 
ments.   H  increased  35y  from  02h  30m  to  02h  34m,  while 
Z  increased  4y  and  D  just  perceptibly  decreased  in  the 
same  interval.    The  disturbance  in  H,  thereafter,  con- 
sisted merely  of  minor  peaks  and  bays  superposed  on  the 
diurnal  trend,  except  during  the  period  llh  to  19h  on  July 
6,  when  the  usual  daily  maximum  was  almost  completely 
suppressed.   D  and  Z  were  little  disturbed  except  in  the 
period  from  llh  to  19h  on  July  6,  when  there  were  a  few 
relatively  large  perturbations.    The  end  of  the  disturb- 
ance was  indefinite,  occurring  about  13h  on  July  7. 

Tuly  10-11. --A  mild  disturbance  was  recorded,  with- 
out sudden  commencement  but  beginning  about  04h  on 
July  10  with  minor  peaks  and  bays  of  20-  to  40-minute 
period  superposed  on  the  diurnal  trend  in  H  until  08h 
46m,  July  11.    Thereafter,  until  the  abrupt  end  of  the 
disturbance  at  20h  25m,  July  11,  the  perturbations  in  H 
were  larger  and  more  rapid.   During  this  latter  interval 
of  greatest  disturbance  in  H,  D  and  Z  were  also  mark- 
edly disturbed,  though  the  diurnal  trend  in  each  was 
maintained.    Ranges:   H,  275y;  D,  5';  Z,  39y. 

July  29-30. --A  mild  disturbance  began,  without  con- 
spicuous commencement,  approximately  at  06h,  July  29, 
with  minor  perturbations  superposed  on  the  normal 
trends  of  all  three  elements.    These  continued  until  12h, 
when  large,  short-period  perturbations  began  in  H,  per- 
sisting until  19h.   During  this  interval,  the  perturbations 
in  D  and  Z  were  notably  large.    After  19h,  July  29, 
minor  perturbations  appeared  in  all  three  elements,  the 
end  of  the  disturbance  being  very  indefinite  at  about  05h, 
July  30.    Ranges:   H,  251y;  D,  8';  Z,  29y. 

August  25. --On  receipt  of  information  that  there  had 
been  a  fade-out  in  radio  communications  between  18hand 
20h,  August  25,  an  examination  of  the  magnetogram  for 
that  date  showed  that  there  was  a  conspicuous  but  brief 
disturbance  which  commenced  suddenly  at  18h  26m  and 
continued  until  19h  43m.    H  increased  71  y  in  21  minutes 
and  then  dropped  gradually  back  to  normal  value  by  19h 
43m.   D  and  Z  increased,  but  only  very  slightly. 
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September  17-18. — In  a  sudden  commencement  in  all 
three  elements,  H  Increased  11  y  from  21h  49m  to  21h 
57m.    Z  increased  3y  from  21h  52m  to  21h  57m,  and  D 
increased  just  perceptibly  from  21h  53m  to  21h  57m. 
For  the  succeeding  26  hours,  very  minor  perturbations 
were  superposed  on  the  regular  diurnal  trend,  but  these 
perturbations  were  so  insignificant  as  to  permit  assign- 
ing "0"  activity  to  the  two  days  in  question.    Ranges 
were  not  of  significance  in  this  disturbance.    The  dis- 
turbance ended  about  24h,  September  18. 

September  22-23. --There  was  recorded  a  duplicate 
of  the  disturbance  of  September  17  in  so  far  as  charac- 
ter was  concerned.    A  sudden  commencement  occurred 
in  all  three  elements  at  14h  54m,  H  increasing  20y 
from  that  time  to  14h  58m,  Z  increasing  less  than  ly 
from  14h  56m  to  14h  58m,  and  D  increasing  about  (y.5 
from  14h  56m  to  15h  00m.    For  29  hours  thereafter, 
minor  perturbations  were  superposed  on  the  normal  di- 
urnal variation,  these  being  so  small  as  to  perzait  as- 
signing "0"  activity  to  the  two  days  involved.    Ranges 
did  not  have  significance  in  this  case.    The  end  of  the 
disturbance  was  about  23h,  September  23. 

October  to  December,  1936 

October  9-10.--A  mild  disturbance  began  October  9 
with  sudden  commencement  at  07h  27m  in  all  three  ele- 
ments, H  increasing  lly  in  seven  minutes,  and  D  and 
Z  each  just  perceptibly  increasing  in  the  same  interval. 
Following  the  commencement,  minor  perturbations  were 
superposed  on  the  usual  diurnal  trend  in  all  three  ele- 
ments until  the  end  of  the  disturbance  at  21h,  October  10. 
H  was  of  unusually  low  value  from  01  h  to  12h,  October 
10. 

October  11.--A  conspicuous  sudden  commencement 
was  recorded  at  13h  32m,  October  11,  with  an  initial 
decrease  in  H  of  6 y  in  one  minute  and  then  a  sudden 
increase  of  65y  in  four  minutes.   D  first  decreased  just 
perceptibly  in  one  minute,  then  increased  one  minute  of 
arc  in  six  minutes  of  time.    Z  showed  only  an  increase 
of  2y  magnitude  between  13h  33m  and  13h  37m.    By  13h 
50m,  all  three  elements  were  again  at  normal  values. 
Ranges:    H,  65y;  D,  1';  Z,  2y. 

October  13. — An  inconspicuous  sudden  commence- 
ment in  all  three  elements  took  place  at  05h  53m,  Octo- 
ber 13;  it  ended  at  05h  58m,  without  subsequent  disturb- 
ances in  any  element.   H  increased  12y,  D  momentarily 
decreased  slightly  and  then  increased  one  minute  of  arc, 
and  Z  increased  2y  during  the  five-minute  interval. 

October  16-18. --An  important  disturbance  began 
October  16,  with  noteworthy  sudden  commencement  at 
15h  02m  in  all  three  elements.    H  increased  124y  in 
five  minutes,  D  first  decreased  slightly  and  then  in- 
creased 3'  in  five  minutes,  and  Z  increased  5y  in  the 
same  interval.    Shortly  after  the  commencement,  H 
steadily  decreased  370y  from  16h  to  20h,  then  experi- 
enced several  bays  of  50y  to  lOOy  range  from  crest  to 
trough  until  15h,  Octobe-r  17.    Thereafter,  to  the  end  of 
the  disturbance  at  12h,  October  18,  H  showed  only  very 
minor  perturbations  superposed  on  the  usual  diurnal 
trend.   D  and  Z  showed  unusually  large  perturbations 
throughout  the  disturbance,  but  normal  trends  were, 
nevertheless,  maintained.    Ranges:   H,  408y;  D,  9';  Z, 
51y. 

October  24.- -A  prominent  disturbance  was  recorded 
October  24,  beinning  about  12h,  without  sudden  com- 
mencement.   Several  large  bays  and  peaks  in  H  affected 


considerably  the  period  of  daily  maximum,  through  the 
eight-hour  interval  involved.   In  D  and  Z  quite  large 
perturbations  were  superposed  on  the  general  diurnal 
trend.    The  disturbance  ended  at  about  20h.    Ranges: 
H,  321y;  D,  9';  Z,  53y. 

October  31. — A  brief  disturbance  occurred  October 
31  with  conspicuous  sudden  commencement  in  all  three 
elements  at  Olh  24m.   H  increased  40y  in  six  minutes; 
D  increased  one  minute  of  arc  and  Z  increased  5y  from 
Olh  25m  to  Olh  30m.   Thereafter,  four  sets  of  bays  and 
peaks,  of  about  50y  range  from  crest  to  trough,  lowered 
H  to  the  minimum  for  the  day  and  storm  at  llh  56m.   A 
steady  rise  occurred  in  H,  thereafter,  to  the  maximum 
at  16h  06m.    The  disturbance  ceased  rather  abruptly  at 
about  17h,  soon  after  the  maximum.   D  and  Z  were  not 
greatly  disturbed  during  the  interval  under  discussion. 
Ranges:   H,  285y;  D,  8';  Z,  47y. 

November  2. --This  was  a  very  brief  disturbance 
with  sudden  commencement  in  all  three  elements  at  14h 
20m.    H  increased  7y  in  one  minute,  decreased  18y  in 
two  minutes,  increased  127y  in  three  minutes,  and  then 
decreased  60y  to  normal  value  at  14h  32m.     After  14h 
22m,  D  decreased  1'  in  two  minutes,  increased  3'  in 
three  minutes,  and  decreased  2'  in  five  minutes  to  nor- 
mal value  at  14h  32m.    After  14h  22m,  Z  increased  6y 
in  four  minutes  and  then  decreased  8y  in  four  minutes 
to  normal  value  at  14h  32m.    Prior  to  and  following  this 
12-minute  interval  of  disturbance,  the  magnetic  records 
were  undisturbed.    Ranges:   H,  127y;  D,  3';  Z,  8y. 

November  10. — This  was  a  brief  disturbance  between 
16h  41m  and  18h,  in  which  H  experienced  several  very 
sharp  bays  and  peaks,  among  which  occurred  a  change  of 
176y  from  maximum  to  minimum  in  a  period  of  five 
minutes.   D  and  Z  showed  more  perturbations  than 
usual  but  the  normal  trends  were  maintained.    Ranges: 
H,  176y;  D,  3';  Z,  16y. 

November  15. --In  a  brief  disturbance  between  14h 
and  18h,  H  showed  a  large  bay  with  a  decrease  in  this 
interval  of  198y.    Z  increased  lly  from  14h  20m  to 
15h  20m.   D  showed  very  little  change  during  the  dis- 
turbance.  Ranges:   H,  198y;  D,  5';  Z,  33y. 

November  27. --This  very  brief  magnetic  disturb- 
ance, with  a  sudden  commencement  in  all  three  ele- 
ments at  16h  50m,  was  found  to  be  simultaneous  with  a 
brief  solar  eruption  and  with  disturbances  on  earth  cur- 
rent and  ionospheric  records.    Each  magnetic  element 
increased  slightly  for  three  minutes  and  then  returned 
to  nearly  normal  value  in  seven  minutes. 

November  28-29. --This  magnetic  storm  was  marked 
by  a  sudden  commencement  in  all  three  elements  at  23h 
37m.    H  increased  64y  in  three  minutes.   Z  increased 
lly  and  D  increased  1'  in  the  same  interval.    Following 
the  sudden  commencement,  H  experienced  one  large 
bay  over  a  period  of  13  hours,  with  a  minimum  value 
for  the  storm  at  the  middle  of  this  period.   After  12h 
on  November  29,  H  showed  only  minor  perturbations 
superposed  on  the  normal  diurnal  trend  until  the  end  of 
the  storm  at  22h.    Both  D  and  Z  showed  unusual  fluc- 
tuations although  diurnal  trends  were  maintained. 
Ranges:   H,  264y;  D,  14';  Z,  56y. 

December  27-28. --A  sudden  commencement  oc- 
curred at  03h  28m,  December  27.    From  03h  28m  to  03h 
33m  H  increased  34y,  Z  increased  5y,  and  D  increased 
1'.    Thereafter  the  trace  for  December  27  was  only 
slightly  disturbed  and  that  for  December  18  showed 
moderate  disturbance.    These  two  days  were  assigned 
character  "1." 
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January  to  March,  1937 

January  27. --A  sudden  commencement  occurred  at 
03h  37m,  January  27.   In  four  minutes  H  increased  28y, 
Z  increased  7y;  and  D  decreased  V .    The  records  were 
moderately  disturbed  from  07h  to  14h. 

January  30. --A  very  marked  sudden  commencement 
occurred  at  lOh  09m,  January  30.   D  decreased  1'  and 
increased  5'  in  an  interval  of  four  minutes.  In  the  same 
period,  Z  increased  9y.   A  much  more  marked  change 
occurred  in  H.    A  very  rapid  decrease  of  19y  was  fol- 
lowed by  a  still  sharper  increase  that  moved  the  H-trace 
off  the  record.    From  lOh  11m  until  llh  03m,  the  H- 
trace  was  missing.    The  value  of  H  during  this  interval 
was  at  least  50y  above  normal. 

February  2-3. --At  23h  04m,  February  2,  there  was 
a  marked  sudden  commencement  in  all  elements  which 
was  followed  by  a  magnetic  storm  lasting  for  23  hours. 
During  this  storm,  the  range  in  H  was  515y.    The  min- 
imum value  of  H  at  20h  02m,  February  3,  was  29,403y. 
The  maximum  value  of  H  was  29,918y,  at  16h  20m, 
February  3. 

February  18- 19. --At  19h  04m,  February  18,  there 
occurred  a  sudden  commencement  in  all  elements,  a 
feature  of  which  was  a  sharp  decrease  in  H  of  lOy  in 
one  minute  followed  by  an  increase  of  121  y  during  the 
next  five  minutes.    The  hours  following  were  relatively 
quiet  until  12h  48m,  February  19,  when  a  decrease  of 
130y  in  H  occurred  during  a  period  of  ten  minutes. 
This  was  followed  by  disturbed  conditions  until  19h. 

February  21  and  25. --At  03h  27m,  February  21,  and 
at  llh  44m,  February  25,  sudden  commencements  of 
small  magnitude  occurred,  both  of  which  were  followed 
by  quiet  magnetic  conditions. 

March  5  and  15. --Considerable  disturbance  of  the 
magnetic  elements  occurred  from  lOh  to  22h,  March  5, 
and  from  12h  to  15h,  March  15. 

March  26-27.--At  20h  57m,  March  26,  there  occurred 
a  sudden  commencement.    H  decreased  6y  and  then  in- 
creased 72y  within  four  minutes.    Z  increased  7y  and 
D  increased  1'  during  the  same  interval.    The  following 
day  was  moderately  disturbed. 

March  31. --At  03h  17m,  March  31,  a  sudden  com- 
mencement occurred  involving  an  increase  in  H  of  33y 
in  four  minutes,  accompanied  by  an  increase  in  Z  of  6y 
in  the  same  interval.    The  D-trace  was  only  slightly  dis- 
turbed.   The  remaining  hours  of  the  day  until  20h  were 
moderately  disturbed.    At  the  time  of  the  sudden  com- 
mencement, there  were  also  sharp  peaks  in  the  earth 
current  traces. 

April  to  June,  1937 

April  24-28. --A  magnetic  storm,  starting  with  a  sud- 
den commencement  at  12h  02m,  April  24,  involving  an 
increase  in  H  of  65y  in  two  minutes,  continued  from 
April  24  to  28.   Quiet  periods  occurred  during  the  fore- 
noons of  April  25,  26,  and  27.    A  second  sudden  com- 
mencement occurred  at  15h  46m,  April  25,  during  which 
H  increased  140y  in  four  minutes.    Both  sudden  com- 
mencements were  found  in  the  D-  and  Z -traces  but  to  a 
much  less  extent  than  in  H.    Marked  features  of  this  dis- 
turbed period  were  the  large  bays  in  the  H-trace.    The 
depression  usually  found  in  H  during  storms  was  very 
marked  during  the  period  under  discussion.    The  daily 
ranges  in  H  during  the  five  days  April  24  to  28,  inclu- 
sive, were  526y,  578y,644y,  371y,and263y,  respectively. 


A  very  low  value  of  H,  29,275y,  occurred  April  26.  The 
Sun  was  not  under  observation  with  the  observatory 
spectrohelioscope  at  the  times  of  the  two  sudden  com- 
mencements.   On  both  occasions  simultaneous  earth 
current  disturbances  occurred.    The  spectrohelioscope 
showed  active  flocculi  on  April  22,  25,  and  27.    April  23 
was  cloudy,  and  no  activity  was  noted  on  April  24,  26, 
and  28. 

May  3.--A  sudden  commencement  was  noted  at  16h 
06m,  May  3.   D  and  Z  increased  slightly;  a  sharp  de- 
crease of  3 y  in  H  was  followed  by  an  increase  of  50y  in 
an  interval  of  five  minutes.    The  H-trace  was  moderate- 
ly disturbed  for  two  hours  following  the  sudden  com- 
mencement. 

May  4-5.--A  sudden  commencement  occurred  at  16h 
56m,  May  4,  which  showed  strong  similarities  with  that 
of  the  previous  day.   D  and  Z  increased  slightly;  H  de- 
creased ly  and  increased  60y  in  an  interval  of  five  min- 
utes.   H  v/as  very  disturbed  during  the  two  hours  follow- 
ing the  commencement.    From  Olh  to  20h,  May  5,  the  H- 
trace,  besides  being  very  low  in  value,  was  also  much 
disturbed.    Two  marked  features  of  this  disturbed  period 
were  (a)  a  large  bay  (minimum)  in  H  between  Olh  and 
06h,  and  (b)  a  rapid  increase  in  H  for  a  period  prior  to 
15h  05m,  followed  by  a  sharp  decrease  to  a  minimum  at 
15h  45m.   During  this  interval  H  decreased  240y. 

May  25. --At  16h  51m,  May  25,  a  very  sharp  peak  in 
H  occurred  which  was  coincident  with  a  sudden  solar 
disturbance. 

June  10. — A  sudden  commencement  occurred  at  05h 
07m,  June  10.    There  was  a  small  effect  in  D,  an  in- 
crease in  Z  of  lOy  in  three  minutes,  and  an  increase  in 
H  of  60y  in  the  same  interval.    The  traces  were  rela- 
tively quiet  afterwards. 

Tune  13. --A  sudden  commencement  was  recorded  at 
08h  43m,  June  13.    The  effect  in  D  was  slight.    An  in- 
crease of  6y  occurred  in  Z  in  three  minutes,  and  an  in- 
crease in  H  of  25y  in  the  same  interval.    This  was  fol- 
lowed by  fairly  large  oscillations  in  H  until  18h. 

June  22.--A  sudden  commencement  was  recorded  in 
Z  and  H  at  09h  57m,  June  22.    Z  increased  5y  and  H 
increased  17y  in  three  minutes.    The  traces  were  only 
slightly  disturbed  afterwards. 

June  2 7. --Between  12h  and  19h,  June  27,  a  large  num- 
ber of  oscillations  occurred  in  all  three  elements.    All 
the  elements  increased  sharply  at  15h  20m,  reached  max- 
imum values  at  15h  26m,  and  returned  to  normal  values 
by  15h  32m.    The  ranges  during  the  12-minute  interval 
were  as  follows:   H,  220y;  D,  4';  Z,  14y. 

July  to  September,  1937 

July  9. — At  llh  44m,  July  9,  there  was  a  sudden  com- 
mencement with  small  increases  in  D,  H,  and  Z . 

July  11. --At  14h  53m,  July  11,  there  was  a  sudden 
commencement  with  small  increases  in  D,  H,  and  Z. 

July  14. --Between  16h  46m  and  17h  03m,  July  14,  a 
sharp  decrease  and  subsequent  increase  in  H  occurred. 
The  minimum  value  of  H  at  16h  53m  was  29,428y. 

Tulv  19. --At  12h  55m,  July  19,  there  was  a  sudden 
commencement  in  all  three  elements.    H  increased  17y, 
decreased  11  y,  and  then  increased  56 y  in  five  minutes. 
D  increased  2'  and  Z  increased  8y  in  the  same  interval. 
The  traces  were  moderately  disturbed  following  this 
commencement. 

August  21. --At  21h  13m,  August  21,  a  sudden  com- 
mencement occurred  with  small  effects  in  D  and  Z,  and 
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an  increase  of  16y  in  H  in  three  minutes. 

August  22. --At  03h  08m,  August  22,  a  sudden  com- 
mencement occurred  involving  a  decrease  of  2'  in  D,  an 
increase  of  7y  in  Z,  and  an  increase  of  45y  in  H  in  a 
period  of  four  minutes.   The  traces  were  disturbed  for 
the  12  hours  following  this  commencement. 

August  28. --At  lQh  26m,  August  28,  there  was  a  sud- 
den increase  in  H  and  simultaneous  increases  in  D  and 
Z.    A  fade-out  was  recorded  on  the  ionospheric  trace  be- 
tween 19h  26m  and  19h  57m. 

September  10. --At  17h  53m,  September  10,  a  sudden 
commencement  occurred  in  all  three  elements;  H  in- 
creased 77y  in  three  minutes.    The  traces  were  dis- 
turbed until  19h  on  September  11. 

September  30. --At  13h  46m,  September  30,  a  sudden 
commencement  began  in  all  three  elements.    H  decreased 
34y  in  one  minute  and  increased  165y  in  five  minutes. 
The  effects  in  D  and  Z  were  small.    The  traces  were 
much  disturbed  for  the  rest  of  the  day.    Radio  fade-outs 
occurred  during  the  magnetic  disturbance  and  the  earth 
current  record  was  highly  disturbed. 


October  to  December,  1S37 

October  3-4. — A  sudden  commencement  of  relatively 
small  amplitude  occurred  in  all  three  elements  at  llh 
22m,  October  3.    H  decreased  2y  and  then  increased  17y 
in  two  minutes.   In  the  same  interval  D  moved  westerly 
1'  and  Z  increased  5y.    The  traces  were  much  disturbed 
from  this  time  until  the  end  of  October  4,  a  marked  fea- 
ture of  the  storm  being  a  minimum  bay  in  H  from  OOh  to 
12h,  October  4. 

October  5. --At  17h  06m,  October  5,  a  sharp  increase 
occurred  in  all  elements,  culminating  at  17h  10m  and  de- 
creasing to  normal  at  17h  24m.    The  increases  were: 
D,  2'  east;  H,  74y;  Z,  7y.    Sharp  changes  occurred  in 
earth  currents  at  the  same  time.   A  radio  fade-out  lasted 
from  17h  14m  to  18h  04m.    Strong  solar  activity  was  not- 
ed during  the  regular  spectrohelioscope  observations 
just  preceding  this  effect. 

October  7. — A  sudden  commencement  occurred  in  all 
elements  at  05h  21m,  October  7.   In  an  interval  of  three 
minutes,  H  increased  36y,  D  moved  westerly  nearly  1', 
and  Z  increased  7y. 

October  9. --From  12h  to  21  h,  October  9,  the  traces 
showed  a  series  of  rapid  oscillations  of  high  amplitude. 

October  11. --From  13h  to  20h,  October  11,  the  traces 
showed  a  series  of  rapid  oscillations  of  high  amplitude. 

November  18. --From  12h  to  21h,  November  18,  a 
strong  disturbance  occurred  with  a  number  of  oscilla- 
tions of  large  amplitude. 

November  19. --From  llh  to  17h,  November  19,  a 
strong  disturbance  with  a  number  of  oscillations  of  large 
amplitude  occurred. 

November  29. --From  llh  to  21h,  November  29,  a 
strong  disturbance  with  a  number  of  oscillations  of  large 
amplitude  occurred. 

December  18. --From  13h  to  21h,  December  18,  a 
moderate  disturbance  occurred  during  which  H  decreased 
to  quite  a  low  value  of  29,41  Oy  at  18h  42m. 

December  23. --A  strong  disturbance  occurred  from 
llh  to  21h,  December  23.    A  number  of  rapid  fluctuations 
in  H  were  recorded  in  this  period. 

December  31  .--A  strong  disturbance  occurred  from 
12h  30m  to  20h,  December  31. 


January  to  March,  1938 

January  16-17. --A  marked  sudden  commencement 
occurred  at  22h  37m,  January  16.   In  one  minute,  H  in- 
creased 250y,  Z  increased  24y  and  then  decreased  13y, 
and  D  moved  2'  west  and  then  4'  east.    Rapid  oscilla- 
tory motions  of  the  H-spot  continued  until  about  02h, 
January  17.    Milder  activity  prevailed  until  12h  when 
severe  and  rapid  changes  began  in  H  lasting  until  18h. 
Between  14h  and  15h,  there  was  a  bay  of  355y  in  H. 
The  minimum  value  in  H  was  29,320y  at  16h  25m. 
There  was  another  period  from  21h  20m  to  24h  during 
which  H  was  quite  disturbed.    The  storm  ended  about 
24h,  January  17.    Ranges:   H,  505y;  D,  12'.8;  Z,  62y. 

Tanuarv  22. — A  fairly  intense  magnetic  storm  began 
at  02h,  January  22,  and  ended  at  23h.    Throughout  this 
period  there  were  rapid  fluctuations  of  large  amplitude 
in  H.    H  changed  420y,  D,  18',  and  Z,  42y  from  09h  to 
lOh.    Ranges:   H,  540y;  D,  31';  Z;  74y. 

January  25-26. --A  sudden  commencement  occurred 
at  llh  53m,  January  25.   In  an  interval  of  one  minute,  H 
increased  53y  and  Z,  6y,  while  D  moved  slightly  east- 
erly.   A  severe  magnetic  storm  followed,  characterized 
by  large  fluctuations  in  all  elements  until  22h,  January 
25.    An  abnormally  deep  bay  in  H  occurred  between  20h, 
January  25,  and  14h,  January  26.    The  traces  were  mod- 
erately disturbed  from  14h  to  20h,  January  26.    Ranges: 
H,  1125y;  D,  22';  Z,  146y. 

Tanuarv  31. — A  strong  magnetic  storm  began  at  lOh 
30m,  January  31,  and  ended  at  24h.  Very  large  fluctua- 
tions in  H  were  recorded.  There  was  a  deep  bay  in  H 
from  16h  50m  to  19h  24m  during  which  period  the  daily 
maximum  normally  occurs.  The  mean  value  of  H  over 
this  period  was  approximately  200y  below  normal.  From 
16h  50m  to  20h  30m,  Z  values  were  about  35y  above 
normal.    Ranges:   H,  307y;  D,  9';  Z,  60y. 

February  6-8. — A  sudden  commencement  occurred 
at  03h  10m,  February  6.   In  three  minutes,  D  moved 
slightly  easterly,  H  increased  46y,  and  Z  increased  7y. 
A  moderate  magnetic  storm  followed,  lasting  until  22h, 
February  8,  the  daylight  hours  during  this  period  being 
much  disturbed.    Ranges:   H,  434y;  D,  13';  Z,  lOOy. 

February  13-14. --A  sadden  commencement  occurred 
at  20h  37m,  February  13.   In  a  period  of  three  minutes, 
D  moved  slightly  westerly,  H  increased  51  y,  and  Z  in- 
creased 4y.    The  hours  following  were  only  slightly  dis- 
turbed.   The  traces  became  moderately  disturbed  at  12h, 
February  14,  remaining  so  until  20h.    Ranges:   H,  171  y; 
D,  9';  Z,  36y. 

March  5. --The  period  15h  to  20h,  March  5,  was  much 
disturbed  with  a  number  of  large  fluctuations  in  H. 

March  21-24. --A  magnetic  storm  of  moderate  in- 
tensity commenced  at  20h  43m,  March  21,  and  continued 
until  about  05h  30m,  March  24.   Ranges:   H,  360y;  D, 
11';  Z,  57y. 

April  to  June,  1938 

April  6.--A  sudden  commencement  of  small  ampli- 
tude occurred  at  21h  05m,  April  6.  In  a  period  of  four 
minutes,  H  decreased  5y  and  increased  42y;  Z  in- 
creased 5y,  and  D  moved  westward  less  than  1'.    Fol- 
lowing this,  the  traces  were  only  slightly  disturbed. 

April  11.--A  sudden  commencement  of  small  ampli- 
tude occurred  at  lOh  32m,  April  11.   In  a  period  of  one 
minute,  H  increased  13y;  Z  increased  2y,  and  D  showed 
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only  a  very  slight  effect.   The  traces  were  moderately 
disturbed  until  20h. 

April  12. --At  19h  58m,  April  12,  a  sharp  peak  was 
recorded  in  H.  In  nine  minutes,  H  increased  88y.  In 
the  same  interval,  Z  increased  14y  and  D  moved  0'.5 
eastward.    This  occurred  on  an  otherwise  quiet  day. 

April  13-14. --A  sudden  commencement  occurred  at 
llh  42m,  April  13.    H  increased  48y,  Z  increased  12y, 
and  D  moved  eastward  1'  and  then  westward  V  during  an 
interval  of  three  minutes.    Following  this  a  moderate 
disturbance  continued  until  the  end  of  April  14.   It  was 
characterized  by  a  large  number  of  rapid  oscillations 
of  relatively  small  amplitude.    Ranges:   H,  420y,  D,  9'; 
Z,  46y. 

April  16. --The  most  intense  disturbance  yet  re- 
corded at  this  observatory  began  with  a  sudden  com- 
mencement at  05h  47m,  April  16.   In  an  interval  of  one 
minute,  H  increased  179y;  Z  increased  24y,  and  D 
moved  westward  2'.    The  traces  were  very  disturbed 
until  08h  30m,  after  which  a  moderate  disturbance  con- 
tinued until  17h.    The  high  sensitivity  H-trace  was  not 
legible  during  the  first  and  more  violent  part  of  this 
storm.   Ranges:   H,  1321y;  D,  25';  Z,  118y. 

April  23-24. --A  moderate  disturbance  occurred  from 
llh,  April  23,  to  03h,  April  24. 

May  4. — A  moderate  disturbance  occurred  from  14h 
to  20h  in  which  a  number  of  fluctuations  were  recorded 
in  H. 

May  11-13. --A  magnetic  storm  began  with  a  sudden 
commencement  at  15h  55m,  May  11.   In  a  period  of  three 
minutes,  H  decreased  4y  and  increased  103y;  D  moved 
eastward  2',  and  Z  increased  8y.    Rapid  fluctuations  of 
large  amplitude  occurred  in  H  from  the  commencement 
until  OOh  30m,  May  12,  followed  by  lesser  disturbances 
until  02h,  May  13.    The  value  of  H  from  18h  30m,  May 
11,  until  the  end  of  the  storm  was  very  low.    Ranges: 
H,  837y;  D,  10';  Z,  73y. 

May  14-15. — A  moderate  disturbance  occurred  from 
12h,  May  14,  to  02h,  May  15. 

May  24. --At  12h  55m,  May  24,  a  sudden  commence- 
ment of  small  amplitude  occurred.   In  three  minutes,  H 
increased  20y,  D  moved  eastward  1',  and  a  very  slight 
increase  occurred  in  Z.    Following  this,  a  moderate 
disturbance  continued  until  20h. 

May  29.--A  moderate  disturbance  occurred  from  06h 
to  20h  during  which  a  number  of  fluctuations  were  re- 
corded in  H. 

June  7- 8. --At  22h  02m,  June  7,  a  sudden  commence- 
ment occurred  in  all  elements.   During  an  interval  of 
four  minutes,  H  increased  65y;  Z  increased  12y,  and  D 
moved  west  0'.7.    Following  this,  the  traces  were  mod- 
erately disturbed  until  23h,  June  8.    From  12h  to  22h, 
June  8,  the  H-trace  showed  a  number  of  fluctuations  of 
moderate  amplitude. 

June  12. — At  17h  55m,  June  12,  a  sudden  commence- 
ment occurred  in  all  elements.   During  a  period  of  four 
minutes,  H  decreased  6y  and  then  increased  97y,  Z  in- 
creased 8y,  and  D  moved  west  0'.6,  then  returning  to 
Its  previous  position.    At  23h  40m,  June  12,  a  second 
sudden  commencement  occurred.   In  four  minutes,  H  in- 
creased 52y,  Z  increased  8y,  and  only  a  very  slight  ef- 
fect occurred  in  D.    Following  this,  the  traces  were  only 
slightly  disturbed. 

July  to  September,  1938 

July  4-5.--A  sudden  commencement  occurred  at  12h 
03m,  July  4.   In  a  period  of  three  minutes,  D  moved  east 


2',  H  increased  28y,  and  Z  showed  only  a  slight  effect. 
Following  this,  the  storm  continued  until  06h,  July  5. 
Ranges:   H,  272y;  D,  7';  Z,  43y. 

Tulv  9.--A  sudden  commencement  occurred  at  19h 
52m,  July  9.   In  a  period  of  four  minutes,  D  moved  west 
very  slightly,  H  decreased  2y  and  increased  56y,  and  Z 
increased  6y.    Following  this,  the  traces  were  only 
slightly  disturbed. 

Tulv  13.- -A  sudden  commencement  occurred  at  20h 
04m,  July  13.   In  a  period  of  three  minutes,  D  moved 
west  O'.S,  H  increased  60y,  and  Z  increased  7y.     The 
traces  were  only  slightly  disturbed  afterward. 

July  15-16. --After  several  hours  of  only  moderate 
disturbance,  a  magnetic  storm  began  at  12h,  July  15, 
continuing  until  02h,  July  16.   During  this  period,  a  large 
number  of  fluctuations  in  H  occurred,  and  its  value  was 
very  low  between  20h  50m,  July  15,  and  Olh  30m,  July  16. 
The  traces  were  moderately  disturbed  from  12h  to  20h, 
July  16.    Ranges:   H,  340y;  D,  9>;  Z,  52y. 

Tulv  30-31. — A  sudden  commencement  occurred  at 
04h  36m,  July  30.   In  a  period  of  five  minutes,  D  was 
not  affected,  H  increased  34y,  and  Z  increased  7y.    A 
moderate  disturbance  followed,  continuing  until  Olh,  July 
31. 

August  3-5.--At  21h  35m,  August  3,  a  sudden  com- 
mencement occurred.   During  a  period  of  two  minutes, 
D  moved  west  1'.2,  H  increased  86 y,  and  Z  increased 
12y.    Moderate  disturbances  continued  through  August 
4  and  5. 

August  10- 12. --At  03h  22m,  August  10,  a  sudden  com- 
mencement occurred  in  H  and  Z  of  relatively  small 
magnitude.   During  a  period  of  four  minutes,  H  increased 
21  y  and  Z  increased  4y.    Another  slight  sudden  com- 
mencement occurred  24  hours  later  at  03h  23m,  August 
11,  when  during  a  period  of  three  minutes  H  increased 
31  y,  Z  increased  5y,  and  D  was  not  affected.    Following 
this,  the  traces  were  moderately  disturbed  through  Au- 
gust 11  and  12,  particularly  from  lOh  to  19h,  August  11, 
when  a  number  of  large  oscillations  took  place  in  H. 

August  22-23. --At  13h  54m,  August  22,  a  sudden  com- 
mencement occurred  when  during  a  period  of  four  min- 
utes D  moved  west  1'  and  then  east  4'.5,  H  decreased  59y 
and  increased  181y,  and  Z  increased  8y.    A  magnetic 
storm  of  moderate  intensity  continued  until  21h,  August 
22,  during  which  a  number  of  rapid  oscillations  occurred 
in  H.    Moderate  disturbances  of  smaller  amplitude  con- 
tinued through  August  23. 

September  13-15.--At  18h  37m,  September  13,  a  sud- 
den commencement  occurred.   During  a  period  of  four 
minutes,  D  moved  westerly  0'.5,  and  then  easterly  2',  H 
decreased  9y  and  then  increased  148y,  Z  increased  12y. 
A  moderate  magnetic  storm  continued  through  September 
13,  14,  and  15.    Ranges:   H,  424y;  D,  ll'.l;  Z,  45y. 

September  20. --At  17h  46m,  September  20,  a  sharp 
increase  in  H  occurred,  culminating  at  17h  55m,  follow- 
ing which  conditions  were  quiet. 

September  23. --At  04h  36m,  September  23,  a  sudden 
commencement  of  small  amplitude  occurred.    During  a 
period  of  three  minutes,  D  moved  westerly  slightly,  H 
increased  21y,  Z  increased  4y.    A  moderate  disturbance 
continued  until  2 In-. 

September  27-28. — A  sudden  commencement  occurred 
at  22h  02m,  September  27.   During  a  period  of  four  min- 
utes, D  moved  easterly  1'.4,  H  increased  76y,  and  Z  in- 
creased lOy.    A  moderate  storm  of  considerable  intensity 
continued  till  06h,  September  28,  followed  by  lesser  dis- 
turbance until  20h.    Ranges:   H,  494y;  D,  &.1;  Z,  45y. 
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September  30. --At  lOh  21m,  September  30,  a  sudden 
commencement  of  small  amplitude  in  H  and  Z  occurred. 
During  a  period  of  two  minutes,  H  increased  24y  and  Z 
increased  4y.    Following  this  a  magnetic  storm  of  mod- 
erate intensity,  characterized  by  large  fluctuations  in  H, 
continued  until  05h,  October  1.   Ranges:   H,  434y;  D, 
7'.6;  Z,  61y. 

October  to  December,  1938 

October  6. --Between  18h  46m  and  18h  55m,  October 
6,  a  very  sharp  increase  of  33y  occurred  in  H,  followed 
by  a  sharp  decrease  of  83y.    The  traces  for  D  and  Z 
showed  slight  oscillations  at  the  same  time. 

October  7- 8. --At  lOh,  October  7,  a  magnetic  storm 
of  moderate  intensity  developed  gradually,  continuing 
until  07h,  October  8.    A  number  of  oscillations  of  large 
amplitude  occurred  in  H  with  a  very  large  decrease  in 
the  mean  value  of  H  at  16h  55m,  October  7.    Ranges: 
H,  287y;  D,  10';  Z,  118y. 

October  23-28.--From  October  23  to  28,  the  traces 
were  moderately  disturbed,  especially  during  the  day- 
light hours. 

November  8-10. — A  moderate  disturbance  prevailed 
from  13h,  November  8,  to  02h,  November  10. 

November  14. --A  sudden  commencement  occurred 
at  13h  54m,  November  14.   During  a  period  of  four  min- 
utes, D  moved  west  O1.!,  and  then  east  2'.0;  H  decreased 
25y  and  increased  79y;  and  Z  increased  3y  and  returned 
to  its  former  value.    Only  very  slight  disturbances  fol- 
lowed. 

November  17. --At  12h,  November  17,  oscillations  in 
H  of  large  amplitude  began  which  continued  until  19h, 
November  17. 

December  10. --The  period  from  13h  to  23h,  Decent 
ber  10,  was  very  disturbed.   Oscillations  of  large  mag- 
nitude were  recorded  in  H. 

December  16. --The  period  from  13h  to  21h,  Decem- 
ber 16,  was  moderately  disturbed.  Some  oscillations  of 
large  amplitude  were  recorded  in  H. 

January  to  March,  1939 

January  5. — A  sudden  commencement  occurred  at 
04h  09m,  January  5.   During  a  period  of  seven  minutes, 
D  moved  westerly  0'.6,  H  decreased  50y,  and  Z  de- 
creased 7y.    Moderate  disturbance  continued  until  21h. 

January  21. --From  13h  to  21h,  January  21,  several 
fluctuations  of  large  amplitude  occurred  in  horizontal 
intensity.    There  was  an  unusually  low  value  of  29,491  y 
in  H  at  18h  36m. 

February  l.--The  hours  from  15h  to  24h,  February 
1,  were  moderately  disturbed. 

February  5-6. --A  sudden  commencement  occurred 
in  all  elements  at  19h  51m,  February  5.   During  a  period 
of  four  minutes,  D  moved  westerly  1'  and  then  easterly 
2',  H  decreased  14y  and  increased  105y,  Z  increased  4y. 
Moderate  disturbance  continued  until  the  end  of  Febru- 
ary 6. 

February  24-25. — A  magnetic  storm  began  gradually 
about  13h,  February  24,  and  continued  until  19h,  Febru- 
ary 25.    The  storm  was  characterized  by  many  fluctua- 
tions of  large  amplitude  in  H  and  by  very  low  values  of 
H  during  the  period  from  2 Oh,  February  24,  to  the  end  of 
the  storm.   Very  rapid  changes  in  all  elements  occurred 
in  a  four-minute  interval  beginning  at  17h  06m,  Febru- 
ary 24,  during  which  D  moved  easterly  6',  H  increased 


268y,  and  Z  increased  12y.    Ranges:   H,  740y;   D,  15'.2; 
Z,  62y. 

March  19. — A  sudden  commencement  occurred  in  all 
elements  at  19h  03m,  March  19.   During  an  interval  of 
five  minutes,  D  moved  easterly  C.8,   H  decreased  2y 
and  increased  50y,  and  Z  increased  4y.    Conditions  fol- 
lowing were  relatively  quiet. 

March  21. --The  hours  from  17h  to  19h,  March  21, 
showed  large  fluctuations  in  H. 

March  27-29. --A  sudden  commencement  occurred  at 
17h  34m,  March  27.   During  an  interval  of  four  minutes, 
D  moved  easterly  1',  H  increased  44y,  and  Z  increased 
2y.    A  magnetic  storm  continued  until  20h,  March  29. 
From  15h,  March  28,  until  the  end  of  the  storm,  the 
traces  were  much  disturbed.    Ranges:   H,  386y;  D,  7'; 
Z,  15y. 

April  to  June,  1939 

April  16. --A  sudden  commencement  occurred  at  21h 
29m,  April  16,  in  H  and  Z.   During  a  period  of  five  min- 
utes, H  increased  40y,  and  Z  increased  7y.    The  trace 
was  quiet  afterwards. 

April  17. — A  sudden  commencement  occurred  at  01  h 
58m,  April  17.  During  a  period  of  three  minutes,  D 
moved  westerly  1',  H  increased  83y,  and  Z  increased 
13y.  A  violent  magnetic  storm  continued  until  22h.  The 
value  of  H  dropped  rapidly  after  the  commencement  and 
remained  low.  Numerous  fluctuations  of  large  amplitude 
were  recorded  in  H.    Ranges:   H,  334y;  D,  lO*;  Z,  56y. 

April  21.--A  remarkable  peak  in  H  occurred  at  17h    • 
16m,  April  21.    Beginning  at  16h  54m,  H  increased  211  y 
in  22  minutes,  and  returned  to  normal  a  little  after  18h. 
A  corresponding  movement  in  D  took  place,  amounting 
to  3'.6  eastward.    A  radio  fade-out  lasted  from  17h  00m 
to  17h  45m. 

April  23. --A  sudden  commencement  occurred  at  05h 
46m,  April  23.   During  a  period  of  three  minutes,  D 
moved  westerly  0'.7,  H  increased  87y,  and  Z  increased 
15y.    A  violent  magnetic  storm  continued  until  19h,  with 
a  low  average  value  and  many  fluctuations  of  large  am- 
plitude in  H.   Ranges:   H,  240y;  D,  8';  Z,  50y. 

April  24-25. --A  sudden  commencement  occurred  at 
17h  35m,  April  24.   During  a  period  of  six  minutes,  D 
moved  westerly  0'.5,  H  increased  193y,  and  Z  increased 
17y.    A  violent  magnetic  storm  continued  until  06h,  Ap- 
ril 25,  and  the  traces  were  moderately  disturbed  until 
24h,  April  25.    Ranges:   H,  661y;  D,  6';  Z,  76y. 

April  27. --A  sudden  commencement  in  H  and  Z  oc- 
curred at  21h  01m,  April  27.   During  a  period  of  four 
minutes,  H  increased  37y  and  Z  increased  6y.    The 
trace  was  quiet  afterwards. 

May  1-2.- -A- magnetic  storm  began  at  llh  36m,  May 
1,  and  continued  until  approximately  18h,  May  2.    Ranges: 
H,  274y;  D,  14';  Z,  47y. 

May  5.- -A  sudden  commencement  occurred  at  20h 
45m,  May  5.   During  a  period  of  three  minutes,  D  moved 
westerly  0'.8,  H  decreased  2y  and  increased  137y,  and 
Z  increased  18y.    The  traces  were  only  slightly  disturbed 
afterwards. 

May  6-7. — A  sudden  commencement  occurred  at  12h 
22m,  May  6.   During  an  interval  of  four  minutes,  D 
moved  westerly  0'.5,  H  increased  42 y,  and  Z  increased 
ly.    The  traces  were  moderately  disturbed  until  07h, 
May  7. 

May  27. --A  sudden  commencement  occurred  at  20h 
52m,  May  27.   During  a  period  of  four  minutes  D  moved 
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westerly  very  slightly,  H  increased  35y,  and  Z  in- 
creased 8y.    The  traces  were  only  moderately  disturbed 
afterwards. 

June  26.- -A  sudden  commencement  occurred  at  20h 
20m,  June  26.   During  an  interval  of  four  minutes,    D 
moved  westerly  0'.5,  H  decreased  4y  and  increased 
78y,  Z  increased  8y.    The  traces  were  normal  until 
21h  07m  when  a  sudden  commencement  of  similar  mag- 
nitude to  the  earlier  one  occurred,  but  of  opposite  sense; 
during  an  interval  of  four  minutes,  D  moved  slightly 
easterly,  H  decreased  61  y,  Z  decreased  lOy.    Follow- 
ing the  second  sudden  commencement,  the  traces  were 
normal. 


July  to  September,  1939 

July  3. — There  was  a  sudden  commencement  at  OOh 
40m,  July  3,  when  in  two  minutes,  H  increased  25y,  Z 
increased  4y,  and  D  was  not  affected.    Moderate  dis- 
turbances with  a  number  of  large  fluctuations  in  H  con- 
tinued until  21  h. 

Tulv  4-5. — There  was  a  sudden  commencement  at 
14h  08m,  July  4,  when  in  four  minutes  D  moved  easterly 
1'.8,  H  increased  83y,  and  Z  increased  3y.    A  magnetic 
storm  followed  which  continued  until  20h,  July  5,  the  last 
six  hours  being  violently  disturbed.    A  large  number  of 
fluctuations  in  H  of  large  amplitude  were  recorded. 
Ranges:   H,  304y;  D,  12';  Z,  17y. 

July  14. — There  was  a  sudden  commencement  of 
small  amplitude  at  03h  48m,  July  14.   During  a  period  of 
four  minutes,  H  increased  17y,  Z  increased  3y,  and  D 
was  not  affected.    Following  this  sudden  commencement, 
the  traces  were  slightly  disturbed  until  12h,  and  then 
moderately  disturbed  until  18h. 

Tulv  19-20.--There  was  a  sudden  commencement  at 
22h  02m,  July  19,  when  in  an  interval  of  four  minutes,  H 
increased  45y,  Z  increased  9y,  and  D  was  not  affected. 
Conditions  were  slightly  disturbed  until  12h  30m,  July  20 
and  then  moderately  disturbed  until  19h  30m. 

July  21.--There  was  a  sudden  commencement  at  09h 
15m,  July  21,  when  during  a  period  of  four  minutes  D 
moved  slightly  easterly,  H  increased  27y,  and  Z  in- 
creased 6y.    There  were  moderately  disturbed  condi- 
tions until  19h. 

August  12-13. — There  was  a  sudden  commencement 
at  Olh  40m,  August  12.   Within  three  minutes,  D  moved 
westerly  (y.8,  H  increased  103y,  and  Z  increased  17y. 
There  followed  a  steady  drop  in  H  to  a  minimum  at  04h 
39m,  August  12,  and  a  slow  recovery  until  05h,  August 
13.    Range:   H,  330y. 

August  16-17. --From  13h,  August  16,  there  were 
large  and  rapid  oscillations  in  H  until  05h,  August  17. 
Ranges:   H,  461y;  D,  12'.7. 

August  22-23. --There  was  a  sudden  commencement 
at  OOh  42m,  August  22.   In  three  minutes,  D  moved 
easterly  0'.7,  H  increased  58y,  and  Z  increased  9y. 
Following  this  sudden  commencement,  there  was  a 
steady  decrease  in  H  over  three  hours,  followed  by  a 
slow  recovery  with  large  and  rapid  oscillations  ending 
at  16h,  August  23.    Range:   H,  314y. 

September  2-3. --A  sudden  commencement  occurred 
at  21h  45m,  September  2.   In  four  minutes  H  increased 
70y  after  an  initial  decrease  of  2y,  Z  increased  13y, 
and  D  moved  easterly  0/.5.    The  record  for  September 
3  was  disturbed. 


October  to  December,  1939 

October  3-4.- -A  magnetic  storm  with  large  fluctua- 
tions in  H  began  at  12h,  October  3,  and  ended  at  05h, 
October  4.   Ranges:   H,  465y;  D,  13';  Z,  67y. 

October  13-15. --There  was  a  sudden  commencement 
at  02h  06m,  October  13.   In  two  minutes,  D  moved  east- 
erly 1';  H  increased  85yj  and  Z  increased  12y.    The  ele- 
ments were  disturbed  until  07h,  October  15.   Very  rapid 
fluctuations  in  H  occurred  on  October  13.    The  maximum 
value  of  H,  29,827y,  was  found  at  16h  25m,  October  13, 
and  the  minimum  value,  29,260y,  at  22h  11m,  October 
13.   Normal  ranges  occurred  in  D  and  Z. 

December  6-8. --Beginning  at  20h,  December  6,  the 
elements  became  slightly  disturbed.    There  were  mod- 
erate fluctuations  in  H  during  the  daylight  hours  on  De- 
cember 7  and  8.    The  disturbance  ended  at  19h,  Decem- 
ber 8. 

December  21. --The  daylight  hours  from  12h  to  19h, 
December  21,  showed  moderate  fluctuations  in  H. 

January  to  March,  1940 

January  3. --There  was  a  sudden  commencement  at 
14h  41m,  January  3,  which  was  followed  by  generally  dis- 
turbed conditions  through  24h,  January  3.    Range:   H, 
625y. 

January  10. --The  interval  from  13h  to  21h,  January 
10,  was  moderately  disturbed.    Range:   H,  453y. 

Tanuarv  18-19. --The  interval  from  lOh,  January  18, 
to  03h,  January  19,  was  moderately  disturbed. 

February  17. --There  was  a  sharp  increase  in  H  at 
18h,  35m,  February  17,  which  was  associated  with  a 
radio  fade-out  of  moderate  intensity. 

February  24-25. --There  was  a  sudden  commence- 
ment at  22h  11m,  February  24.    Somewhat  disturbed 
conditions  followed  which  continued  during  the  daylight 
hours  of  February  25. 

March  23-26. — There  was  a  sudden  commencement 
at  06h  17m,  March  23,  which  was  followed  by  moderately 
disturbed  conditions  until  13h,  March  24.    The  interval 
from  13h,  March  24,  to  llh,  March  25,  was  violently 
disturbed.    The  period  following  until  12h,  March  26, 
was  moderately  disturbed,  and  the  values  of  H  were  low. 
The  range  in  H,  on  March  24,  was  1395y,  which  is  the 
largest  range  recorded  at  this  observatory  since  its  be- 
ginning in  1922. 

March  29- April  1. — A  severe  disturbance  began  at 
12h,  March  29,  and  the  period  until  19h,  March  30,  was 
intensely  disturbed.    A  moderately  quiet  period  followed 
until  09h  42m,  March  31,  when  what  appears  to  have  been 
a  sudden  commencement  occurred.    The  following  inter- 
val through  approximately  18h,  March  31,  was  much  dis- 
turbed, and  moderately  disturbed  conditions  were  re- 
corded through  about  21h,  April  1.    The  range  in  H  on 
March  29  was  948y. 

April  to  June,  1940 

April  1-3. — Moderate  disturbances  were  recorded 
during  this  period. 

April  25-26.  —  There  was  a  sudden  commencement  at 
02h  06m,  April  25,  which  was  followed  by  moderately 
disturbed  conditions  through  06h,  April  26. 

May  14. --There  was  a  sharp  increase  in  H  at  17h 
48m,  May  14,  which  was  associated  with  a  radio  fade-out. 
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May  23-24. --There  was  a  strong  sudden  commence- 
ment at  17h  54m,  May  23,  which  was  followed  by  moder- 
ately disturbed  conditions  through  May  24. 

May  26. --There  was  a  minor  sudden  commencement 
ment  at  Olh  20m,  May  26,  which  was  followed  by  a  mild 
disturbance  of  short  duration. 

June  14. — A  sudden  commencement  at  08h  01m,  June 
14,  was  followed  by  mildly  disturbed  conditions  through 
14h. 

June  25.--A  sudden  commencement  at  02h  55m,  June 
25,  was  followed  by  a  strong  disturbance  lasting  through 
20h.    Approximate  range  in  H  was  426y. 

July  to  September,  1940 

Tulv  13. — There  was  a  sudden  commencement  at  08h 
00m,  July  13,  which  was  followed  by  a  moderate  disturb- 
ance lasting  until  19h. 

August  3.--A  moderate  disturbance  of  short  duration 
was  recorded  between  14h  and  19h,  August  3. 

August  9. — A  mild  disturbance  of  short  duration  oc- 
curred between  12h  and  15h,  August  9. 

September  26. --A  mild  disturbance  immediately  fol- 
lowing a  sharp  rise  in  H  was  recorded  between  17h  and 
22h,  September  26. 

October  to  December,  1940 

October  7-8. — A  mild  disturbance  in  H  accompanied 
by  subnormal  values  occurred  on  October  7,  beginning 
rather  gradually  at 'OOh  and  lasting  until  about  21h  on  the 
same  day.    Low  values  in  H  were  observed  also  on  Oc- 
tober &. 

October  26. --There  was  a  mild  disturbance  in  H 
which  began  with  a  sharp  rise  at  13h  22m,  October  26, 
after  which  there  was  a  sharp  fall,  followed  by  a  single 
bay  between  14h  40m  and  15h  00m.    The  disturbance  was 
followed  by  several  hours  of  subnormal  H  values. 

December  20-25. --A  moderate  disturbance  in  H,  ac- 
companied also  by  definite  disturbances  in  D  and  Z,  be- 
gan gradually  about  13h,  December  20,  and  was  marked 
by  a  series  of  sharp  peaks  and  bays  lasting  until  about 
20h.    Subnormal  values  and  mild  disturbances  in  H  con- 
tinued until  December  25. 

December  31. — A  sharp  disturbance  in  H,  of  short 
duration,  was  recorded  on  December  31.   It  began  at  13h 
25m  with  a  rapid  rise  followed  by  a  rapid  fall  to  a  narrow 
bay;  then  about  an  hour  later  at  14h  30m,  a  rise  of  170y 
occurred  in  ten  minutes,  followed  by  a  fall  of  300y  to  a 
sharp  bay  in  20  minutes.    The  next  three  hours  was  a 
period  of  moderate  disturbance,  followed  by  several 
hours  of  subnormal  values  in  H  and  then  a  return  to 
practically  normal  conditions  at  22h.    Both  D  and  Z 
were  somewhat  disturbed  from  the  beginning  of  the 
storm  until  after  17h. 

January  to  March,  1941 

January  5-6. --Beginning  at  15h  44m,  January  5,  there 
was  a  short  fall  and  rapid  rise  in  H  not  followed  by  any 
particular  disturbance  except  for  subnormal  values  dur- 
ing the  hours  from  02h  to  08h,  January  6. 

January  16- 17. --At  15h,  January  16,  there  was  a  deep 
fall  in  H  followed  by  a  mild  disturbance  that  continued 
into  the  next  day  and  was  accompanied  by  several  hours 
of  subnormal  values  in  H.    Conditions  had  returned  prac- 
tically to  normal  by  24h,  January  17. 


March  1-2. --This  short  but  very  violent  storm  be- 
gan abruptly  at  03h  57m,  March  1,  with  an  increase  in 
H  of  80y  in  four  minutes  which  was  followed  by  about 
two  hours  of  moderate  disturbance.    There  was  a  deep 
bay  at  about  07h  which  was  followed  by  a  moderate  In- 
crease in  H  and  then  a  second  deeper  bay  which  reached 
a  minimum  of  29,230y  at  09h  53m,  this  bay  in  turn  being 
followed  by  another  peak.    At  12h,  the  peaks  were  suc- 
ceeded by  rapid  fluctuations  and  a  great  increase  in  H 
reaching  the  maximum,  29,870y,  at  13h  18m.   During 
the  next  three  hours,  there  were  rapid  fluctuations  and 
a  general  decrease  in  H  which  reached  a  first  minimum 
of  28,710y  at  16h  27m;  this  was  followed  by  a  rapid  in- 
crease again  to  29,620y  at  17h  04m  with  a  second  peak 
of  about  the  same  height  at  17h  22m.   In  the  next  40  min- 
utes, H  decreased  over  900y,  reaching  the  minimum  of 
the  storm,  28,690y,  at  18h  25m;  then  H  increased  to 
about  29,100y  and  remained  at  that  level  under  moder- 
ately disturbed  conditions  until  the  storm  stopped  rather 
abruptly  at  about  23h  30m.    The  following  day  was  unusu- 
ally quiet,  H  remaining  low. 

March  14-15. --At  OOh,  March  14,  there  was  a  mod- 
erate decrease  in  H  accompanied  by  a  disturbance. 
Several  small  peaks  and  bays  were  recorded  in  the 
period  up  to  21h.    Abnormally  low  values  of  H  were 
encountered  up  to  07h,  March  15. 

March  1 9.  -  -Beginning  at  llh,  March  19,  a  sharp  dis- 
turbance in  H  was  recorded.   There  was  a  gradual  de- 
crease to  a  deep  bay  at  13h,  a  small  peak  at  14h,  and  a 
second  bay  at  14h  40m.   H  then  rose  to  practically  nor- 
mal position  during  the  next  hour. 

March  28-30.— Beginning  at  about  OOh,  March  28, 
there  was  a  moderate  disturbance  marked  by  irregular 
movements  and  decrease  in  the  value  of  H,  followed  by 
greater  activity,  with  several  small  peaks  and  bays, 
during  the  period  from  13h  to  21h.   The  next  two  days 
were  marked  by  abnormally  low  values  of  H  and  a  very 
deep  bay  in  H  between  20h  and  24h,  March  30. 

April  to  June,  1941 

April  24-25.--There  was  a  moderate  disturbance  on 
April  24  and  25  beginning  shortly  after  07h  on  April  24, 
which  was  characterized  by  a  series  of  small  peaks  and 
bays  and  a  marked  decrease  in  H  for  about  24  hours. 
D  and  Z  were  mildly  disturbed  during  the  daylight 
hours  of  April  24  also. 

Tune  16-17. --A  mild  magnetic  disturbance  began 
June  16  suddenly  at  17h  28m  with  a  sharp  decrease  in  H 
of  62  y  in  four  minutes  followed  by  a  slow  rise  and  at 
18h  50m  a  second  rapid  decrease  of  151y  in  seven  min- 
utes.   After  a  moderate  increase,  H  slowly  fell  to  a  very 
low  value  during  the  hours  from  23h  on  June  3.6  to  02h  on 
June  17.    Recovery  to  normal  values  was  practically  com- 
plete by  07h  on  June~17. 

July  to  September,  1941 

July  4- 5. --Beginning  suddenly  at  03h  45m,  July  4, 
with  an  increase  of  45y  in  H  in  three  minutes,  and  fol- 
lowed by  almost  24  hours  of  only  very  mild  activity, 
this  disturbance  developed  into  a  severe  storm  on  July  5. 
It  began  approximately  at  midnight,  reached  its  maxi- 
mum severity  about  noon,  and  then  fell  off  again  by  the 
end  of  the  day.   It  was  marked  by  several  peaks  and  bays, 
with  particularly  large  ones  at  about  12h  and  13h  30m. 
Both  D  and  Z  were  also  markedly  effected. 
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August  4. --There  was  an  active  storm,  beginning 
with  sudden  increase  of  about  45y  in  H  at  Olh  30m, 
August  4.    This  was  followed  by  only  moderate  varia- 
tions in  H  until  after  llh  when  a  series  of  sharp  peaks 
and  bays  lasting  until  21h  was  recorded,  followed  by 
three  hours  of  low  H  values.   D  and  Z  were  also  mildly 
disturbed  during  the  same  hours.    After  the  end  of  the 
day  there  was  practically  no  magnetic  disturbance  though 
low  values  in  H  were  recorded  for  several  days. 

August  26-27.-- A  minor  disturbance  began  gradually 
during  the  early  hours  of  August  26  and  was  character- 
ized by  a  few  moderate  peaks  and  bays  in  H  during  the 
midday  hours  of  August  26  and  27  and  by  a  marked  de- 
crease in  H  values. 

September  7. --There  was  a  sudden  commencement 
with  an  increase  of  13y  in  H  at  04h  43m,  September  7, 
followed  by  a  very  mild  disturbance  with  no  unusual 
characteristics. 

September  13. --Beginning  at  07h  58m,  September  13, 
with  a  small  increase  in  H,  there  was  a  moderate  dis- 
turbance characterized  by  one  moderate  peak  and  one 
deep  bay,  and  followed  by  mild  fluctuations  during  the 
day. 

September  18-20.--A  violent  storm  began  at  04h  13m 
September  18,  with  a  short  increase  in  H  which  was  fol- 
lowed immediately  by  sharp  movements  and  a  gradual 
decrease  in  H,  so  that  after  08h,  H  was  recorded  almost 
entirely  by  the  reserve-spot.    The  movements  became 
more  rapid  and  violent,  and  during  the  height  of  the 
storm  from  llh  to  20h,  the  regular  reserve-spot  went 
off  the  trace  several  times  and  finally  completely  off 
the  trace  at  20h  15m.    The  reserve-spot  began  record- 
ing again  at  about  02h,  September  19.    A  complete  record 
of  the  storm  was  obtained  from  the  H  insensitive  vari- 
ometer.   The  maximum  occurred  at  13h  55m,  and  the 
minimum  at  15h  42m,  September  18,  with  a  range  of 
626y.   There  were  several  large  peaks  and  bays  in  H 
during  the  early  hours  of  September  19,  and  the  disturb- 
ance subsided  toward  the  end  of  the  day.   D  and  Z  were 
markedly  disturbed  during  the  height  of  the  storm  but 
with  no  unusual  features.   Very  low  values  were  record- 
ed on  September  20,  and  the  average  value  of  H  was  low 
to  the  end  of  the  month. 

October  to  December,  1941 

October  22.— Between  13h  and  21h,  October  22,  there 
was  a  moderate  disturbance  characterized  by  small  and 
relatively  rapid  movements  resulting  in  a  number  of 
peaks  and  bays  in  H.   D  and  Z  were  only  mildly  dis- 
turbed. 

October  31 -November  l.--This  storm  began  with  an 
increase  of  54y  in  H  in  three  minutes  at  03h  42m,  Oc- 
tober 31.   It  was  characterized  by  mild  disturbances  in 
D  and  Z  and  moderate  disturbances  inH,  which  consisted, 
in  general,  of  fluctuations,  but  with  three  deep  bays  re- 
corded at  17h  20m,  October  31,  and  at  OOh  50m  and  17h 
20m,  November  1.  The  storm  terminated  at  19h  Novem- 
ber 1,  though  H  values  continued  low  for  several  days. 

November  27-28. --This  mild  disturbance  began  with 
a  sharp  rise  of  35y  in  H  at  03h  43m,  November  27.   It 
was  notable  only  for  a  long  gradual  decrease  in  H  dur- 
ing the  early  hours  of  November  28  and  rapid  movements 
in  H  from  16h  to  20h,  which  later  culminated  in  a  deep 
bay  with  a  minimum  at  19h  27m,  which  was  300y  less 
than  is  normal  for  that  time  of  day.  D  and  Z  were  only 
mildly  disturbed. 


December  1. — There  was  a  short  but  severe  storm 
on  December  1,  beginning  with  a  rapid  increase  of  48y 
in  H  at  05h  57m.    This  was  followed  by  five  hours  of 
moderate  disturbance  and  oscillations  in  H,  and  then  by 
six  hours  of  large  and  rapid  movements  with  several 
peaks  and  deep  bays  with  a  total  range  of  530y.    Though 
the  disturbance  continued  in  a  mild  form  for  a  few  hours 
more,  the  storm  ended  at  approximately  17h.   D  and  Z 
were  markedly  disturbed  during  the  height  of  the  storm, 
and  as  is  usual  at  this  station,  there  were  several  days 
of  subnormal  values  in  H  after  the  storm. 

January  to  March,  1942 

January  2. — This  short  disturbance  began  with  a 
sharp  rise  in  H  of  63y  at  12h  34m,  January  2,  and  was 
followed  by  several  peaks  and  bays  during  the  following 
six  hours,  the  disturbance  ending  at  about  19h.    D  and  Z 
showed  only  slight  disturbances. 

February  23. --Beginning  at  13h  28m,  February  23, 
there  was  a  minor  disturbance  notable  only  for  its  com- 
mencement and  a  rapid  rise  in  H  of  HOy  in  six  minutes. 
This  was  followed  by  about  six  hours  of  moderate  oscil- 
lations in  H  and  a  mild  depression  in  H  values  for  some 
days  afterward. 

February  28-March  1.--A  severe  storm  lasting  two 
days  began  at  09h  03m,  February  28,  with  a  small  sud- 
den rise  in  H  which  was  followed  by  only  slight  disturb- 
ance except  for  deep  narrow  bays  at  12h  10m  and  15h 
55m  and  a  wider  bay  at  17h  20m.    From  then  until  07h 
26m,  March  1,  magnetic  conditions  were  relatively  quiet, 
but  at  that  time  there  was  a  rise  in  H  of  147y  in  three 
minutes,  and  this  was  followed  by  13  hours  of  rapid 
movements  in  H,  mostly  of  small  range  but  with  one 
deep  bay  at  09h  30m.    The  range  in  H  during  the  two 
days  was  470y,  and  D  and  Z  showed  marked  disturb- 
ances of  small  range  during  the  active  hours  of  both 
days.    H  recorded  subnormal  values  for  several  days 
following  the  storm. 

March  5.--A  short  disturbance  began  at  04h  18m, 
March  5,  with  a  sudden  increase  in  H  followed  by  only 
mild  variations  until  after  15h  when  there  were  several 
sharp  peaks  and  bays  with  a  maximum  at  15h  27m  and  a 
minimum  at  21h  32m,  the  range  between  the  maximum 
and  the  minimum  being  464y.    After  22h  the  disturbance 
moderated  though  H  was  somewhat  subnormal  for  a  few 
days.   D  and  Z  showed  only  slight  perturbations  during 
the  seven  hours  of  greatest  activity. 

March  26. --This  moderate  disturbance  began  with  a 
short,  rapid  rise  in  H  at  06h  38m,  March  26.    There 
followed  nine  hours  of  small  peaks  and  bays  and  then 
two  deep  bays  and  two  sharp  peaks,  with  a  total  range  of 
380y  in  ten  minutes,  just  before  17h.    After  17h,  there 
was  a  succession  of  short  peaks  and  bays  until  about  21h, 
when  the  activity  largely  ceased.    There  were  only  mild 
fluctuations  in  D  and  Z  during  the  disturbance,  except 
during  the  ten  minutes  of  intense  activity  in  H. 

April  to  June,  1942 

No  sudden  commencements  or  magnetic  disturbances 
were  recorded  during  this  quarter. 

July  to  September,  1942 

July  11. --This  slight  disturbance  beginning  at  OOh, 
July  11,  was  characterized  by  a  complete  absence  of  the 
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normal  daylight  maximum  in  H  and  by  irregular  mod- 
erate-size peaks  and  bays  until  after  22h.    The  effects 
on  D  and  Z  were  very  small.   It  was  followed  by  two 
days  of  somewhat  low  values  in  H. 

October  to  December,  1942 

October  2. --Beginning  at  02h  47m,  October  2,  with  a 
small  sharp  rise  in  H,  there  was  a  moderate  disturb- 
ance which  was  marked  by  a  number  of  narrow  peaks 
and  bays  in  H  with  a  maximum  range  of  about  200y  dur- 
ing the  daylight  hours  of  October  2.    Subnormal  values 
of  H  followed  for  several  days.   D  and  Z  were  only 
mildly  affected  during  the  hours  of  maximum  disturb- 
ance in  H. 

October  28-31.- -A  strong  disturbance  gradually  de- 
veloped beginning  at  about  12h,  October  28.    There  were 
several  small  peaks  and  bays  in  H  until  after  16h,  then 
a  marked  decrease  and  two  large  bays,  the  range  being 
about  385y.    H  continued  disturbed  for  three  days  with 
unusually  low  mean  values  during  this  time.    Both  D  and 
Z  were  moderately  disturbed  on  October  28,  but  showed 
only  minor  disturbance  thereafter. 

November  22-28,--Apparentlv  beginning  with  a  num- 
ber of  small  pulsations  in  H  on  November  22,  a  minor 
storm  developed  gradually  on  November  23  which  lasted 
more  or  less  continuously  through  November  26,  sub- 
sided on  November  27,  and  then  flared  up  again  on  No- 
vember 28.    The  greatest  activity  was  registered  on  No- 
vember 23  during  the  daylight  hours  when  in  addition  to 
moderate  fluctuations  in  H  there  were  two  deep  bays, 
the  second  of  which  was  the  beginning  of  unusually  low 
values  in  H  which  continued  practically  to  the  end  of  the 
month.    The  activity  during  the  remaining  part  of  the 
storm  was  confined  to  moderately  rapid  and  smaller 
fluctuations  in  H,  and  to  slight  activity  in  D  and  Z. 

December  9.--A  short  disturbance  began  at  15h  06m, 
December  9,  with  a  sharp  decrease  in  H  followed  by 
several  moderately  deep  bays  and  high  peaks.   It  ended 
at  about  20h  and  was  followed  by  only  very  slight  de- 
crease in  H  values.   D  and  Z  showed  only  slight  dis- 
turbances. 

December  20-21. --H  showed  a  very  mild  disturb- 
ance from  about  19h,  December  20,  but  a  sharp  decrease 
took  place  at  13h  35m,  December  21,  followed  by  nearly 
five  hours  of  marked  disturbance  with  several  long 
peaks  and  bays.   D  and  Z  showed  practically  no  effect, 
but  H  was  low  for  a  few  days  and  mildly  disturbed  dur- 
ing the  daylight  hours. 

January  to  March,  1943 

January  4. — Beginning  at  about  llh,  January  4,  there 
was  a  short,  sharp  disturbance  during  the  daylight  hours 
which  was  characterized  by  rapid  small  changes  in  H 
superimposed  on  several  narrow  peaks  and  bays.     The 
range  was  only  150y  during  the  eight  hours  of  the  dis- 
turbance.  D  and  Z  were  mildly  disturbed. 

January  17.--A  sudden  commencement  at  02h  32m, 
January  17,  with  an  increase  of  39y  in  five  minutes  in  H, 
was  the  beginning  of  a  short  and  rather  mild  disturbance. 
By  20h  the  activity,  which  was  at  its  maximum  between 
12h  and  19h,  had  largely  ceased.    There  was  one  deep 
bay  in  H  with  its  maximum  at  13h  24m  and  several 
smaller  peaks  and  bays,  and  a  total  range  of  220y  in  H. 
D  and  Z  were  only  slightly  affected  even  during  the 
height  of  the  disturbance. 


March  29. --A  small  disturbance  began  at  15h, 
March  29,  with  small  fluctuations  in  H.    At  18h  38m, 
there  began  a  rapid  increase  in  H  of  116y  in  six  min- 
utes.   This  was  succeeded  by  an  almost  steady  decrease 
of  over  190y  in  about  three  hours,  after  which  the  dis- 
turbance ceased.    Extremely  low  values  of  H  were  re- 
corded during  the  following  few  days.    Neither  D  nor  Z 
showed  much  effect  of  the  disturbance. 

April  to  June,  1943 

No  sudden  commencements  or  magnetic  disturbances 
were  recorded  during  this  quarter. 

July  to  September,  1943 

August  28-31. --Several  days  of  moderate  disturb- 
ance began  at  about  04h  30m,  August  28,  with  irregular 
changes  in  H  which  developed  to  a  sharp  maximum  at 
08h  and  a  deep  minimum  at  lOh  12m,  with  a  range  of 
251y.    There  were  no  other  marked  large  changes  be- 
fore quiet  conditions  returned  at  about  19h.    There  was 
only  very  mild  disturbance  in  H  for  two  days  until  the 
late  hours  of  August  30,  when  a  series  of  deep  bays  and 
moderately  high  peaks  began  which  gave  a  minimum 
value  of  H  at  Olh  47m,  August  31.    Between  08h  and 
llh  30m,  August  31,  there  was  little  activity.    There- 
after a  series  of  moderate  peaks  and  bays  was  encoun- 
tered until  about  21h.    There  was  only  a  slight  decrease 
in  H  values  after  the  storm,  and  D  and  Z  showed  mod- 
erately marked  variations  only  during  the  daylight  hours 
of  August  28  and  31. 

October  to  December,  1943 

November  19-27.--Beginning  gradually  in  the  early 
hours  of  November  19,  a  disturbance  was  recorded 
which  continued  at  approximately  the  same  intensity  for 
about  nine  days.    The  maximum  range  in  H  occurred  on 
November  19  and  was  225y.   The  disturbance  during  the 
entire  period  was  characterized  by  small  but  relatively 
rapid  changes  in  H  and  by  an  almost  complete  absence 
of  the  usual  large  increase  during  the  daylight  hours. 
There  was  also  a  moderate  decrease  in  the  mean    H 
values  during  the  period,  and  slight  disturbance  in  D 
and  Z. 

January  to  March,  1944 

February  7.- -A  short  disturbance  was  recorded  be- 
ginning at  12h,  February  7.    There  was  a  conspicuous 
decrease  of  about  150y  in  H  during  the  first  hour,  fol- 
lowed by  a  number  of  sharp  peaks  and  bays  till  after 
18h,  and  then  reduced  activity  for  about  two  hours  more. 
D  and  Z  were  noticeably  disturbed  during  the  period  of 
activity  in  H.   H  was  somewhat  below  normal  the  next 
day.    The  total  range  in  H  during  the  disturbed  period 
was  180y. 

March  26-27.--This  disturbance  began  at  02h  00m,     . 
March  26,  with  an  increase  in  H  of  28y  in  five  minutes. 
Small  peaks  and  bays  were  present  during  the  next  nine 
hours.    From  13h  46m  to  14h  20m,  there  were  sharp 
oscillations  in  H  and  minor  ones  in  D  and  Z.    H  sharp- 
ly decreased  112y  at  14h  05m  in  a  period  of  about  one 
and  one-half  minutes.    Rapid  oscillations  began  again  in 
H  at  23h  20m,  March  26,  and  continued  to  the  end  of  the 
storm  at  about  07h,  March  27. 
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April  to  June,  1944 

April  2.--A  moderate  disturbance  began  with  a  small 
but  sharp  downward  movement  in  H  at  05h  37m,  April  2, 
which  was  followed  by  an  irregular  decrease  to  a  deep 
bay  at  09h  10m.   This  was  followed  by  a  sharp  peak  30 
minutes  later  and  another  deeper  bay  Just  before  12h. 
After  this  time  there  was  only  mild  disturbance  during 
the  daily  maximum  period  and  small  irregular  move- 
ments for  the  rest  of  the  day.   D  and  Z  showed  the  ef- 
fect of  the  disturbance  largely  by  greater  ranges  than 
normal  for  the  day. 


July  to  September,  1944 

No  sudden  commencements  or  magnetic  disturbances 
were  recorded  during  this  quarter. 


October  to  December,  1944 

October  11.- -A  short  disturbance  began  gradually  at 
about  13h,  October  11,  and  was  noteworthy  for  a  rapid 
decrease  in  H  between  15h  40m  and  15h  50m,  a  very 
large  decrease  from  16h  10m  to  16h  35m,  and  a  very 
low  minimum  at  16h  48m.    The  range  in  H  was  295y  in 


a  little  over  an  hour.    The  disturbance  died  out  rapidly 
after  17h  and  affected  D  and  Z  only  mildly. 

December  13.- -A  short  sharp  disturbance  was  re- 
corded from  about  llh  to  20h,  December  13.   It  had  a 
moderate  beginning  with  small  peaks  and  bays  in  H, 
followed  by  two  high  peaks  at  15h  42m  and  17h  06m. 
There  was  a  deep  bay  in  H  at  18h  07m.    The  range  in 
H  during  the  storm  was  305y.   D  and  Z  showed  only 
mild  disturbance  from  about  12h  to  18h. 

December  15- 18.- -A  severe  storm  began  with  a 
rapid  increase  in  H  at  13h  52m,  December  15,  after 
which  there  were  several  sharp  peaks  of  medium  size. 
On  December  16,  the  changes  in  H  became  more  rapid 
and  erratic.    The  maximum  of  the  day  at  13h  30m  was 
followed  by  several  more  peaks  and  bays  with  rapid 
small  movements.    At  15h  13m,  there  was  a  very  rapid 
decrease  in  H  of  about  280y  in  four  minutes,  the  re- 
serve-spot going  well  off  the  lower  edge  of  the  trace. 
The  reserve-spot  also  went  off  the  trace  during  a  later 
deep  bay  at  17h  02m.   During  the  night  of  December  16, 
the  disturbance  diminished  quite  markedly,  but  devel- 
oped again  during  the  daylight  hours  of  December  17 
with  numbers  of  small  peaks  and  bays  combined  with 
small  rapid  movements.    The  storm  ended  gradually  at 
about  Olh,  December  18.   D  and  Z  were  markedly  dis- 
turbed during  the  height  of  the  storm,  and  values  of  H 
were  low  for  a  day  or  two  afterwards. 


LITERATURE    CITED 


1.  Johnston,  H.  F.,  A.  G.  McNish,  S.  E.  Forbush,  W.  E. 

Scott,  E.  Balsam,  and  P.  G.  Ledig.    1948.    Magnetic 
results  from  Huancayo  Observatory,  Peru,  1922- 
1935.   Researches  of  the  Department  of  Terrestrial 
Magnetism.    Carnegie  Inst.  Wash.  Pub.  No.  175, 
vol.  X-A. 

2.  Wallis,  W.  F.,  and  J.  W.  Green.    1947.    Land  and  ocean 

magnetic  observations,  1927-1944.    Researches  of 
the  Department  of  Terrestrial  Magnetism.    Carnegie 
Inst.  Wash.  Pub.  No.  175,  vol.  Vin. 


3.  Bartels,  J.    1941.   Internationale  erdmagnetische  char- 
akter-zahlen  im  jahre  1940.    Terr.  Mag.,  vol.  46, 
pp.  345-346. 

4. 1943.   Der  magnetische  charakter  des  jahres 

1941.    Terr.  Mag.,  vol.  48,  pp.  167-169. 

5.  Johnston,  H.  F.    1943.    Mean  K-indices  from  twenty- 
one  magnetic  observatories  and  five  quiet  and  five 
disturbed  days  for  1942.    Terr.  Mag.,  vol.  48,  pp. 
219-227.    [The  method  of  selection  outlined  for  this 
paper  was  used  also  for  the  selections  of  the  five 
quiet  and  five  disturbed  days  for  1943  and  1944.] 


TABLES    1-19 

MAGNETOGRAPH    TEMPERATURES,    SCALE   VALUES,    AND    BASE    LINES;    MONTHLY 
AND    ANNUAL   MEANS    OF    THE    MAGNETIC    ELEMENTS,    1936-1944 


CONTENTS 

Table  Page 

1.  Observatory  staff  from  1936  to  1944 21 

2.  Monthly  mean  and  range  in  temperatures,  Eschenhagen  Magnetograph 21 

3.  Summary  of  adopted  values  of  A  from  H  scale-value  determinations  with  Helmholtz  Coil  .  22 

4.  Summary  of  Z  scale-value  determinations  with  Helmholtz  Coil,  1936  to  1944 22 

5.  Observed  base-line  values  for  the  D  variometer,  and  respective  adopted  values 23 

6.  Abrupt  changes  in  the  adopted  D  base-line  value 27 

7.  Observed  base-line  values  at  15°  C  for  the  H  variometer,  and  respective  adopted  values    .  28 

8.  Abrupt  changes  in  the  adopted  H  base-line  value 32 

9.  Observed  base-line  values  at  15°  C  for  the  Z  variometer,  and  respective  adopted  values    .  33 

10-18.  Summary  of  monthly  means  for  1936  to  1944 36 

19.  Summary  of  annual  means  for  1922  to  1944 45 


20 


Table  1.    Observatory  staff  from  1936  to  1944 


Year 


Observer-in-charge 


Observers  and  aides 


1936 

O.  W.  Torreson,  to  Dec.  1 
F.  T.  Davies,  from  Dec.  1 

1937 

F.  T.  Davies 

1938 

F.  T.  Davies 

1939 

F.  T.  Davies,  to  Oct.  1 
H.  W.  Wells,  from  Oct.  1 

1940 

H.  W.  Wells,  to  Nov.  1 
P.  G.  Ledig,  from  Nov.  1 

1941 

P.  G.  Ledig 

1942 

P.  G.  Ledig 

1943 

P.  G.  Ledig 

1944 

P.  G.  Ledig 

W.  E.  Scott;  F.  T.  Davies,  from  Oct.  31  to  Dec.  lj 
H.  E.  Stanton;  T.  Astete;  A.  Macha 

W.  E.  Scott,  to  Sep.  23;  H.  E.  Stanton;  W.  Culmsee, 
from  Sep.  1;  H.  W.  Wells,  from  Oct.  8;  T. 
Astete;  A.  Macha 

H.  W.  Wells;  H.  E.  Stanton;  W.  Culmsee;  T.  Astete; 
A.  Macha 

H.  W.  Wells,  to  Sep.  30;  W.  Culmsee;  H.  E.  Stanton, 
to  Mar.  1;  R.  C.  Coile,  from  Oct.  20;  T.  Astete; 
A.  Macha;  V*.  Murga,  from  Feb.  27 

W.  Culmsee,  to  Sep.  30;  R.  C.  Coile;  P.  G.  Ledig, 
from  Oct.  10  to  Nov.  1;  M.  W.  Jones,  from 
Dec.  20;  T.  Astete;  A.  Macha;  V.  Murga 

R.  C.  Coile;  M.  W.  Jones;  T.  Astete;  A.  Macha;  V. 
Murga 

R.  C.  Coile,  to  Feb.  9;  M.  W.  Jones;  E.  J.  Chernosky, 
from  May  2;  A.  A.  Giesecke,  Jr.,  from  Jan.  29; 
T.  Astete;  A.  Macha;  V.  Murga 

M.  W.  Jones;  A.  A.  Giesecke,  Jr.;  E.  J.  Chernosky; 
T.  Astete;  A.  Macha;  V.  Murga 

M.  W.  Jones;  A.  A.  Giesecke,  Jr.;  E.  J.  Chernosky; 
T.  Astete;  A.  Macha,  to  June  10;  V.  Murga;  E. 
Melgar,  from  June  15 


Table  2.  Monthly  mean  and  range  in  temperatures,  Eschenhagen  Magnetograph 


Month 

1936 

1937 

1938 

1939 

1940 

Mean 

Range 

Mean 

Range 

Mean 

Range 

Mean 

Range 

Mean 

Range 

o 

O 

o 

0 

o 

o 

o 

o 

o 

o 

Jan 

17.2 

0.4 

17.3 

0.3 

17.4 

0.7 

16.7 

0.7 

17.0 

0.3 

Feb 

17.2 

0.4 

17.2 

0.2 

17.6 

0.4 

16.9 

0.4 

17.2 

0.6 

Mar 

17.1 

0.5 

17.2 

0.7 

17.1 

1.1 

16.8 

0.4 

17.2 

0.4 

Apr 

16.6 

0.4 

16.8 

0.5 

17.1 

0.8 

16.7 

0.4 

17.1 

0.5 

May 

17.1 

0.4 

16.4 

0.5 

16.4 

0.6 

16.3 

0.9 

16.4 

0.5 

Jun 

16.5 

1.0 

16.4 

0.8 

15.7 

1.0 

16.0 

0.8 

16.1 

0.4 

Jul 

15.4 

0.8 

16.1 

0.6 

15.6 

1.0 

15.5 

0.6 

15.3 

1.2 

Aug 

15.6 

0.5 

16.3 

0.7 

15.7 

0.5 

15.3 

0.4 

15.3 

1.2 

Sep 

16.3 

0.9 

16.9 

0.5 

16.7 

1.0 

16.0 

1.1 

16.6 

1.3 

Oct 

17.0 

0.3 

17.1 

0.3 

16.8 

0.2 

16.7 

0.5 

17.2 

0.6 

Nov 

17.2 

0.5 

17.1 

0.3 

16.9 

0.5 

17.0 

0.3 

17.3 

0.4 

Dec 

17.1 

0.6 

17.2 

0.4 

17.2 

0.2 

17.1 

0.6 

17.5 

0.4 

Year 

16.7 

0.6 

16.8 

0.5 

16.7 

0.7 

16.4 

0.6 

16.7 

0.6 

Month 

1941 

1942 

1943 

19' 

14 

Mean 

Range 

Mean 

Range 

Mean 

Range 

Mean 

Range 

Jan 

0 

17.6 

o 

0.3 

O 

17.5 

o 

0.8 

o 

16.9 

0 

0.8 

o 

16.6 

o 

0.6 

Feb 

17.8 

0.2 

17.8 

0.5 

16.7 

0.7 

16.4 

0.5 

Mar 

17.8 

0.3 

17.9 

0.6 

17.2 

0.9 

16.6 

0.5 

Apr 

17.8 

0.3 

17.3 

0.7 

16.9 

1.2 

16.5 

0.5 

May 

17.5 

1.1 

16.9 

1.5 

16.1 

0.8 

16.2 

0.8 

Jun 

15.8 

1.7 

15.9 

1.0 

15.7 

1.2 

14.9 

1.9 

Jul 

15.5 

0.6 

15.1 

0.6 

14.6 

1.1 

14.7 

0.9 

Aug 

16.0 

0.8 

15.8 

1.3 

15.2 

0.8 

15.5 

0.9 

Sep 

16.5 

0.6 

16.5 

0.4 

16.1 

0.9 

16.0 

0.7 

Oct 

17.1 

0.4 

17.0 

0.7 

16.8 

0.7 

17.0 

0.6 

Nov 

17.4 

0.5 

16.9 

0.9 

16.8 

0.5 

17.0 

0.4 

Dec 

17.3 

0.5 

16.9 

1.0 

16.7 

0.6 

16.8 

0.8 

Year 

17.0 

0.6 

16.8 

0.8 

16.3 

0.8 

16.2 

0.8 

21 


Table  3.  Summary  of  adopted  values  of  A  (where  A  =  eh  -  Bh,  B  =  0.004,  and  h  is  ordinate  in  mm) 
from  H  scale-value  determinations  with  Helmholtz  Coil 


Range  in 

No.  of 

Adopted 

Adopted  A 

Range  in 

No.  of 

Adopted 

Adopted  A 

determina- 

obser- 

value 

determina- 

obser- 

value 

tions  of  A 

vations 

of  A 

used  to 

tions  of  A 

vations 

of  A 

used  to 

y/mm 

y/mm 

y/mm 

y/mm 

1936 

1941 

2.03-2.12 

52 

2.06 

24h,  Dec  31 

2.00-2.06 

26 

2.02 

24h,  Jun  30 

1937 

2.00-2.06 

27 

2.01 

24h,  Dec  31 

2.02-2.12 

52 

2.06 

24h,  Dec  31 

1942 

1938 

1.94-2.05 

51 

2.00 

24h,  Dec  31 

2.00-2.12 

51 

2.05 

24h,  Dec  31 

1943 

1939 

1.96-2.03 

31 

1.99 

24h,  Jun  30 

2.01-2.08 

50 

2.05 

24h,  Dec  31 

1.94-2.02 

41 

1.98 

24h,  Dec  31 

1940 

1944 

1.98-2.14 

17 

2.04 

24h,  Apr  30 

1.94-2.00 

25 

1.97 

24h,  Jun  30 

2.00-2.04 

18 

2.03 

24h,  Aug  31 

1.92-1.99 

27 

1.96 

24h,  Dec  31 

1.97-2.10 

15 

2.02 

24h,  Dec  31 

Table  4.  Summary  of  Z  scale-value  determinations  made  with  Helmholtz  Coil,  1936  to  1944 


Range  in  €z 

No.  of 

Mean 

Range  inez 

No.  of 

Mean 

observa- 

obser- 

value 

Mean  value 

observa- 

obser- 

value 

Mean  value 

tions 

vations 

«Z 

used  to 

tions 

vations 

ez 

used  to 

y/mm 

y/mm 

y/mm 

y/mm 

1936 

1939 

3.64-3.77 

117 
23 

3.71 
2.97 

19h,  Sep  30 
16h,  Dec  4 

1 
27 

4.15 
4.53 

09h,  Oct  27 

2.92-3.01 

4.43-4.71 

24h,  Dec  31 

4.14-4.26 

12 

4.19 

24h,  Dec  31 

1940 

1937 

4.30-4.69 

88 

4.45 

19h,  Aug  1 

4.22-4.34 

18 

4.26 

lOh,  Feb  15 

4.04-4.30 

60 

4.18 

24h,  Dec  31 

4.14-4.16 

2 

4.15 

19h,  Feb  18 

1941 

4.21-4.29 

27 

4.24 

lOh,  Apr  26 

4.22-4.25 

2 

4.18 

lOh,  Jan  4 

1 
1 

4.19 
3.02 

21h,  Apr  27 
21h,  Apr  28 
lOh,  Apr  29 
19h,  Apr  29 
19h,  May  14 

4.06-4.18 

22 

4.12 
[4.62] 
4.73 
4.74 

14h,  Mar  1 

09h,  Mar  3 

1 
1 
7 

3.31 
2.69 
2.79 

4.53-4.81 

4.64-4.89 

1942 

62 
65 

24h,  Jul  31 
24h,  Dec  31 

2.74-2.84 

2.86-2.90 

4 

2.89 

lOh,  May  24 

4.60-4.79 

7 

4.74 

19h,  Jan  18 

4.20-4.21 

2 

4.20 

17h,  May  27 

1 

4.66 

19h,  Jan  19 

3.96-4.13 

11 

4.06 

15h,  Jun  18 

4.36-4.57 

31 

4.47 

24h,  Mar  31 

3.45-3.54 

10 

3.48 

09h,  Jul  19 

4.39-4.60 

24 

4.48 

09h,  May  29 

3.37-3.48 

19 

3.43 

08h,  Aug  31 

4.30-4.50 

70 

4.38 

19h,  Nov  19 

3.45-3.57 

36 
5 

3.50 
4.02 

24h,  Nov  30 
lOh,  Dec  10 

1 
13 

4.18 
4.11 

19h,  Nov  20 

3.96-4.06 

4.07-4.15 

09h,  Dec  21 

4.13-4.17 

4 

4.15 

09h,  Dec  22 

4.00-4.04 

3 

4.03 

24h,  Dec  31 

3.95-4.05 

4 

4.01 

24h,  Dec  31 

1943 

1938 

1 

4.07 

19h,  Jan  5 
19h,  Feb  13 

3.80-3.92 

5 

3.87 

19h,  Jan  11 

4.11-4.25 

17 

4.16 

3.37-3.48 

5 

3.43 

24h,  Jan  22 

[4.22] 

4.29 

19h,  Feb  14 

3.48-3.68 

35 

3.59 

lOh,  Apr  17 

4.23-4.33 

11 

lOh,  Mar  29 

3.48-3.56 

17 

3.52 

19h,  May  27 

4.24-4.26 

3 

4.25 

09h,  Apr  8 

3.90-4.06 

15 

4.01 

llh,  Jul  2 

4.11-4.23 

19 

4.17 

15h,  May  19 

3.48-3.51 

3 

3.50 

12h,  Jul  8 

3.95-3.95 

3 

3.95 

17h,  May  25 

3.57-3.83 

21 

3.73 

15h,  Aug  24 

3.61-3.76 

2 

3.68 

17h,  May  27 

3.54-3.76 

23 

3.64 

08h,  Oct  20 

3.57-3.91 

22 

3.81 

24h,  Jul  19 

3.64-3.76 

29 

3.75 

24h,  Dec  31 

3.88-4.11 

42 

4.02 

19h,  Oct  22 

1939 

3.83-3.90 

4 

3.85 

lOh,  Nov  4 

3.72-3.80 

10 

3.75 

lOh,  Jan  26 

4.02-4.24 

22 

4.11 

24h,  Dec  31 

3.69-3.70 

2 

3.70 

19h,  Jan  28 

1944 

3.87-3.91 

2 

3.89 

19h,  Feb  5 

4.01-4.19 

73 

4.11 

lOh,  Jul  5 

1 
2 

4.07 
3.47 

09h,  Feb  7 
08h,  Feb  13 

3.90-4.10 
4.11-4.15 

5 
3 

4.02 
4.12 

19h,  Jul  12 

3.46-3.48 

16h,  Jul  17 

3.54-3.82 

37 

3.70 

14h,  May  10 

4.43-4.49 

12 

4.46 

19h,  Aug  9 

3.26-3.44 

70 

3.34 

14h,  Oct  20 

4.28-4.40 

13 

4.35 

19h,  Sep  8 

1 
1 

3.27 
4.38 

15h,  Oct  23 
08h,  Oct  26 

4.25-4.33 
4.28-4.40 

19 
31 

4.30 
4.35 

15h,  Oct  23 

24h,  Dec  31 

22 


Table  5.  Observed  base-line  values  for  the  D  variometer,  and  respective  adopted  values 

Eschenhagen  Magnetograph 

(Observed  values  determined  with  Magnetometer  No.  10) 

(East  declination) 


Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1936 

o           t 

o           / 

1937 

o          , 

O               / 

Jan 

7 

6  52.2 

6  52.4 

Jan 

5 

6  53.0 

6  52.6 

Jan 

14 

6  52.6 

6  52.4 

Jan 

12 

6  52.2 

6  52.6 

Jan 

21 

6  52.2 

6  52.4 

Jan 

19 

6  52.4 

6  52.6 

Jan 

28 

6  52.0 

6  52.4 

Jan 

26 

6  53.2 

6  52.6 

Feb 

4 

6  52.4 

6  52.4 

Feb 

2 

6  52.9 

6  52.6 

Feb 

11 

6  52.5 

6  52.4 

24h,  Feb  14 

Feb 

9 

6  52.0 

6  52.6 

lOh,  Feb  15 

Feb 

18 

6  52.4 

6  52.5 

Feb 

16 

6  52.8 

6  52.5 

Feb 

25 

6  52.6 

6  52.5 

Feb 

23 

6  52.1 

6  52.5 

Mar 

3 

6  52.4 

6  52.5 

Mar 

2 

6  51.9 

6  52.5 

Mar 

10 

6  52.6 

6  52.5 

Mar 

9 

6  51.9 

6  52.5 

Mar 

17 

6  52.5 

6  52.5 

Mar 

16 

6  52.2 

6  52.5 

Mar 

24 

6  52.5 

6  52.5 

Mar 

23 

6  52.4 

6  52.5 

Mar 

31 

6  52.4 

6  52.5 

Mar 

30 

6  53.0 

6  52.5 

Apr 

7 

6  52.6 

6  52.5 

Apr 

6 

6  52.3 

6  52.5 

Apr 

14 

6  52.7 

6  52.5 

Apr 

13 

6  52.2 

6  52.5 

Apr 

21 

6  52.4 

6  52.5 

Apr 

20 

6  52.9 

6  52.5 

Apr 

28 

6  52.3 

6  52.5 

Apr 

27 

6  52.8 

6  52.5 

May 

5 

6  52.7 

6  52.5 

May 

4 

6  52.0 

6  52.5 

May 

12 

6  52.7 

6  52.5 

May 

11 

6  52.8 

6  52.5 

May 

19 

6  52.1 

6  52.5 

May 

18 

6  52.2 

6  52.5 

May 

26 

6  52.5 

6  52.5 

24h,  May  31 

May 

25 

6  52.8 

6  52.5 

Jun 

2 

6  52.2 

6  52.4 

Jun 

1 

6  52.3 

6  52.5 

Jun 

9 

6  52.5 

6  52.4 

Jun 

8 

6  53.2 

6  52.5 

Jun 

16 

6  52.2 

6  52.4 

Jun 

15 

6  52.4 

6  52.5 

14h,  Jun  18 

Jun 

23 

6  52.4 

6  52.4 

Jun 

23 

6  52.4 

6  52.3 

Jun 

30 

6  52.5 

6  52.4 

Jun 

29 

6  51.8 

6  52.3 

Jul 

6 

6  52.0 

6  52.4 

Jul 

6 

6  52.9 

6  52.3 

Jul 

14 

6  52.3 

6  52.4 

Jul 

13 

6  52.0 

6  52.3 

Jul 

21 

6  52.4 

6  52.4 

Jul 

20 

6  52.9 

6  52.3 

Jul 

28 

6  52.7 

6  52.4 

24h,  Jul  31 

Jul 

27 

6  52.1 

6  52.3 

Aug 

4 

6  52.3 

6  52.3 

Aug 

3 

6  52.8 

6  52.3 

Aug 

11 

6  52.7 

6  52.3 

Aug 

10 

6  52.0 

6  52.3 

Aug 

18 

6  52.0 

6  52.3 

Aug 

17 

6  52.9 

6  52.3 

Aug 

25 

6  52.2 

6  52.3 

Aug 

24 

6  51.9 

6  52.3 

Sep 

1 

6  52.2 

6  52.3 

Aug 

31 

6  53.0 

6  52.3 

Sep 

8 

6  52.3 

6  52.3 

Sep 

7 

6  51.8 

6  52.3 

Sep 

15 

6  52.3 

6  52.3 

Sep 

14 

6  52.0 

6  52.3 

Sep 

21 

6  52.3 

6  52.3 

Sep 

21 

6  51.9 

6  52.3 

Sep 

29 

6  52.0 

6  52.3 

24h,  Sep  30 

Sep 

28 

6  53.0 

6  52.3 

Oct 

6 

6  52.4 

6  52.4 

Oct 

5 

6  51.9 

6  52.3 

Oct 

13 

6  52.2 

6  52.4 

Oct 

12 

6  51.8 

6  52.3 

Oct 

20 

6  52.4 

6  52.4 

Oct 

19 

6  52.2 

6  52.3 

Oct 

27 

6  52.4 

6  52.4 

Oct 

26 

6  52.3 

6  52.3 

Nov 

3 

6  52.3 

6  52.4 

Nov 

2 

6  52.3 

6  52.3 

Nov 

10 

6  52.0 

6  52.4 

Nov 

9 

6  52.4 

6  52.3 

Nov 

17a 

6  52.5 

6  52.4 

Nov 

16 

6  52.2 

6  52.3 

Nov 

24 

6  52.6 

6  52.4 

Nov 

23 

6  52.4 

6  52.3 

Dec 

1 

6  52.2 

6  52.4 

15h,  Dec  4 

Nov 

30 

6  51.9 

6  52.3 

Dec 

8 

6  52.6 

6  52.6 

Dec 

7 

6  52.4 

6  52.3 

Dec 

15 

6  52.3 

6  52.6 

Dec 

14 

6  52.4 

6  52.3 

Dec 

22 

6  52.8 

6  52.6 

Dec 

21 

6  52.4 

6  52.3 

Dec 

28 

6  52.7 

6  52.6 

Dec 

28 

6  52.0 

6  52.3 

19h,  Dec  31 
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Table  5.  Observed  base-line  values  for  the  D  variometer,  and  respective  adopted  values- 

(East  declination) 


-Continued 


Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1938 

°       t 

o            / 

1939 

o             / 

o            / 

Tan 

4 

6  52.0 

6  52.1 

Jan 

4 

6  49.5 

6  49.6 

Jan 

11 

6  52.1 

6  52.1 

19h, Jan  11 

Jan 

11 

6  49.9 

6  49.6 

Jan 

19 

6  52.6 

6  52.3 

Jan 

18 

6  49.6 

6  49.6 

Jan 

26 

6  52.6 

6  52.3 

Jan 

25 

6  49.6 

6  49.6 

Feb 

1 

6  52.4 

6  52.3 

Feb 

1 

6  49.8 

6  49.6 

Feb 

9 

6  52.5 

6  52.3 

Feb 

8 

6  49.6 

6  49.6 

Feb 

15 

6  52.0 

6  52.3 

Feb 

15 

6  49.5 

6  49.6 

Feb 

22 

6  52.2 

6  52.3 

Feb 

22 

6  49.7 

6  49.6 

Mar 

1 

6  52.2 

6  52.3 

Mar 

1 

6  49.8 

6  49.6 

Mar 

8 

6  52.3 

6  52.3 

Mar 

8 

6  49.6 

6  49.6 

Mar 

15 

6  52.4 

6  52.3 

Mar 

15 

6  49.4 

6  49.6 

Mar 

22 

6  52.5 

6  52.3 

Mar 

22 

6  49.7 

6  49.6 

Mar 

29 

6  52.3 

6  52.3 

Mar 

29 

6  49.7 

6  49.6 

24h,  Mar  31 

Apr 

5 

6  52.3 

6  52.3 

Apr 

5 

6  49.7 

6  49.7 

Apr 

12 

6  52.5 

6  52.3 

Apr 

13 

6  49.5 

6  49.7 

Apr 

19 

6  52.4 

6  52.3 

Apr 

19 

6  49.5 

6  49.7 

Apr 

26 

6  52.1 

6  52.3 

Apr 

26 

6  50.3 

6  49.7 

May 

3 

6  52.2 

6  52.3 

May 

3 

6  49.7 

6  49.7 

14h,  May  10 

May 

10 

6  52.3 

6  52.3 

May 

10 

6  49.9 

6  49.9 

May 

17 

6  52.0 

6  52.3 

May 

17 

6  49.8 

6  49.9 

May 

24 

6  52.6 

6  52.3 

19h,  May  27 

May 

24 

6  50.0 

6  49.9 

May 

31 

6  52.1 

6  52.2 

May 

31 

6  50.0 

6  49.9 

Jun 

7 

6  52.3 

6  52.2 

Jun 

7 

6  50.0 

6  49.9 

Jun 

14 

6  52.1 

6  52.2 

Jun 

14 

6  49.7 

6  49.9 

Jun 

21 

6  52.2 

6  52.2 

Jun 

21 

6  49.8 

6  49.9 

Jun 

28 

6  52.4 

6  52.2 

llh,  Jul  2 

Jun 

28 

6  50.0 

6  49.9 

Jul 

5 

6  49.1 

6  49.6 

Jul 

5 

6  49.7 

6  49.9 

Jul 

12 

6  49.8 

6  49.6 

Jul 

12 

6  50.0 

6  49.9 

Jul 

12 

6  49.6 

6  49.6 

Jul 

19 

6  50.0 

6  49.9 

Jul 

19 

6  49.5 

6  49.6 

Jul 

26 

6  49.9 

6  49.9 

Jul 

20 

6  49.8 

6  49.6 

Aug 

2 

6  50.0 

6  49.9 

Jul 

26 

6  49.7 

6  49.6 

Aug 

9 

6  50.1 

6  49.9 

Aug 

2 

6  49.5 

6  49.6 

Aug 

16 

6  49.9 

6  49.9 

Aug 

9 

6  49.7 

6  49.6 

Aug 

23 

6  50.0 

6  49.9 

Aug 

16 

6  49.6 

6  49.6 

Aug 

30 

6  49.7 

6  49.9 

24h,  Aug  31 

Aug 

23 

6  49.8 

6  49.6 

15h,  Aug  24 

Sep 

6 

6  50.0 

6  50.0 

Aug 

30 

6  49.9 

6  49.7 

Sep 

13 

6  49.9 

6  50.0 

Sep 

6 

6  49.6 

6  49.7 

Sep 

20 

6  50.1 

6  50.0 

Sep 

13 

6  49.5 

6  49.7 

Sep 

27 

6  50.0 

6  50.0 

Sep 

20 

6  49.7 

6  49.7 

Oct 

11 

6  50.3 

6  50.0 

Sep 

27 

6  49.4 

6  49.7 

Oct 

18 

6  49.6 

6  50.0 

Oct 

4 

6  49.7 

6  49.7 

Oct 

25 

6  50.2 

6  50.0 

24h,  Oct  31 

Oct 

12 

6  49.8 

6  49.7 

Nov 

1 

6  49.9 

6  50.1 

Oct 

19 

6  49.9 

6  49.7 

08h,  Oct  20 

Nov 

8 

6  50.4 

6  50.1 

Oct 

28 

6  49.6 

6  49.6 

Nov 

15 

6  50.7 

6  50.1 

Nov 

2 

6  49.3 

6  49.6 

Nov 

22 

6  50.1 

6  50.1 

Nov 

9 

6  49.4 

6  49.6 

Nov 

29 

6  50.4 

6  50.1 

Nov 

16 

6  49.8 

6  49.6 

Dec 

6 

6  49.8 

6  50.1 

Nov 

23 

6  49.6 

6  49.6 

Dec 

13 

6  50.2 

6  50.1 

Nov 

29 

6  49.6 

6  49.6 

Dec 

20 

6  50.1 

6  50.1 

Dec 

8 

6  49.4 

6  49.6 

Dec 

27 

6  50.1 

6  50.1 

24h,  Dec  31 

Dec 

14 

6  49.7 

6  49.6 

Dec 

22 

6  49.5 

6  49.6 

Dec 

28 

6  49.6 

6  49.6 
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Table  5.  Observed  base-line  values  for  the  D  variometer,  and  respective  adopted  values- 

(East  declination) 
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Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1940 

°      / 

o             / 

1941 

o             / 

o             1 

Jan 

4 

6  50.0 

6  50.2 

Jan 

2 

6  49.8 

6  50.0 

Jan 

11 

6  50.3 

6  50.2 

Jan 

15 

6  49.7 

6  50.0 

24h, Jan  15 

Jan 

17 

6  50.0 

6  50.2 

Jan 

29 

6  50.2 

6  49.9 

24h,  Jan  30 

Jan 

24 

6  50.3 

6  50.2 

Feb 

5 

6  50.1 

6  49.8 

Jan 

31 

6  50.3 

6  50.2 

Feb 

12 

6  49.9 

6  49.8 

24h,  Feb  14 

Feb 

14 

6  50.1 

6  50.2 

Feb 

19 

6  49.6 

6  49.7 

Feb 

28 

6  50.5 

6  50.2 

Feb 

26 

6  49.7 

6  49.7 

14h,  Mar  1 

Mar 

6 

6  50.2 

6  50.2 

Mar 

5 

6  32.6 

6  32.9 

Mar 

13 

6  50.4 

6  50.2 

Mar 

12 

6  32.9 

6  32.9 

Mar 

20 

6  50.0 

6  50.2 

Mar 

19 

6  33.1 

6  32.9 

Mar 

27 

6  49.8 

6  50.2 

Mar 

27 

6  33.0 

6  32.9 

Apr 

10 

6  50.1 

6  50.2 

Apr 

2 

6  32.6 

6  32.9 

Apr 

17 

6  50.1 

6  50.2 

Apr 

9 

6  32.5 

6  32.9 

Apr 

24 

6  50.2 

6  50.2 

24h,  Apr  30 

Apr 

16 

6  33.1 

6  32.9 

May 

1 

6  50.4 

6  50.3 

Apr 

23 

6  32.9 

6  32.9 

May 

8 

6  49.9 

6  50.3 

Apr 

30 

6  33.6 

6  32.9 

24h,  Apr  30 

May 

15 

6  50.5 

6  50.3 

May 

8 

6  32.5 

6  33.0 

May 

22 

6  50.1 

6  50.3 

May 

14 

6  32.8 

6  33.0 

May 

29 

6  50.5 

6  50.3 

May 

21 

6  32.8 

6  33.0 

Jun 

5 

6  50.3 

6  50.3 

May 

28 

6  33.3 

6  33.0 

Jun 

12 

6  50.4 

6  50.3 

Jun 

6 

6  33.3 

6  33.0 

Jun 

19 

6  50.3 

6  50.3 

Jun 

11 

6  33.0 

6  33.0 

Jun 

26 

6  50.5 

6  50.3 

Jun 

19 

6  32.9 

6  33.0 

Jul 

3 

6  50.3 

6  50.3 

Jun 

25 

6  33.7 

6  33.0 

Jul 

10 

6  50.4 

6  50.3 

Jul 

3 

6  33.1 

6  33.0 

Jul 

17 

6  50.2 

6  50.3 

Jul 

9 

6  32.8 

6  33.0 

Jul 

24 

6  50.4 

6  50.3 

Jul 

16 

6  33.1 

6  33.0 

Jul 

31 

6  50.0 

6  50.3 

Jul 

23 

6  33.2 

6  33.0 

Aug 

7 

6  50.1 

6  50.3 

Jul 

31 

6  33.2 

6  33.0 

Aug 

14 

6  50.0 

6  50.3 

Aug 

6 

6  32.9 

6  33.0 

Aug 

21 

6  49.7 

6  50.3 

Aug 

13 

6  32.8 

6  33.0 

Aug 

28 

6  50.6 

6  50.3 

Aug 

20 

6  33.2 

6  33.0 

Sep 

4 

6  50.5 

6  50.3 

Aug 

27 

6  32.8 

6  33.0 

24h,  Aug  31 

Sep 

11 

6  50.4 

6  50.3 

Sep 

3 

6  32.8 

6  32.9 

Sep 

25 

6  50.5 

6  50.3 

Sep 

10 

6  32.5 

6  32.9 

Oct 

2 

6  50.4 

6  50.3 

Sep 

17 

6  33.0 

6  32.9 

Oct 

9 

6  50.1 

6  50.3 

Sep 

24 

6  33.0 

6  32.9 

Oct 

16 

6  50.7 

6  50.3 

Oct 

1 

6  33.6 

6  32.9 

Oct 

23 

6  50.5 

6  50.3 

Oct 

8 

6  32.9 

6  32.9 

Oct 

30 

6  50.4 

6  50.3 

24h,  Oct  31 

Oct 

15 

6  32.9 

6  32.9 

Nov 

6 

6  50.0 

6  50.2 

Oct 

22 

6  32.9 

6  32.9 

Nov 

14 

6  50.8 

6  50.2 

Oct 

29 

6  32.9 

6  32.9 

Nov 

20 

6  50.2 

6  50.2 

Nov 

5 

6  32.7 

6  32.9 

Nov 

27 

6  49.8 

6  50.2 

24h,  Nov  30 

Nov 

12 

6  32.9 

6  32.9 

Dec 

4 

6  50.0 

6  50.1 

Nov 

19 

6  33.1 

6  32.9 

Dec 

11 

6  49.8 

6  50.1 

Nov 

26 

6  32.4 

6  32.9 

Dec 

17 

6  50.7 

6  50.1 

Dec 

3 

6  33.1 

6  32.9 

Dec 

26 

6  49.9 

6  50.1 

24h,  Dec  31 

Dec 
Dec 
Dec 

10 
18 
24 

6  33.0 
6  32.7 
6  33.0 

6  32.9 
6  32.9 
6  32.9 

Dec 

31 

6  33.1 

6  32.9 

24h,  Dec  31 
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Table  5.  Observed  base-line  values  for  the  D-variometer,  and  respective  adopted  values- -Continued 

(East  declination) 


Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1942 

°      / 

o             , 

1943 

o 

O               / 

Jan 

7 

6  32.9 

6  33.0 

24h,  Jan  10 

Jan 

K 

6  32.4 

6  32.2 

Jan 

14 

6  33.0 

6  33.1 

24h,  Jan  20 

Jan 

ll 

6  32.3 

6  32.2 

Jan 

21 

6  33.1 

6  33.2 

Jan 

lb 

6  32.1 

6  32.2 

Jan 

28 

6  33.3 

6  33.2 

24h,  Jan  30 

Jan 

13 

6  32.1 

6  32.2 

Feb 

6 

6  33.6 

6  33.3 

24h,  Feb  9 

Jan 

20 

6  32.2 

6  32.2 

Feb 

11 

6  33.2 

6  33.4 

Jan 

27 

6  32.6 

6  32.2 

Feb 

18 

6  33.2 

6  33.4 

24h,  Feb  19 

Feb 

4 

6  31.9 

6  32.2 

Feb 

25 

6  33.7 

6  33.5 

Feb 

10 

6  32.2 

6  32.2 

Mar 

4 

6  33.2 

6  33.5 

Feb 

19 

6  32.2 

6  32.2 

Mar 

11 

6  33.5 

6  33.5 

Feb 

24 

6  32.4 

6  32.2 

Mar 

18 

6  33.5 

6  33.5 

Mar 

3 

6  32.0 

6  32.2 

08h,  Mar  9 

Mar 

25 

6  33.0 

6  33.5 

24h,  Mar  31 

Mar 

10 

6  33.2 

6  33.1 

Apr 

1 

6  33.2 

6  33.6 

Mar 

17 

6  32.9 

6  33.1 

Apr 

8 

6  33.4 

6  33.6 

Mar 

24 

6  33.5 

6  33.1 

Apr 

15 

6  34.0 

6  33.6 

24h,  Apr  15 

Mar 

31 

6  33.7 

6  33.1 

Apr 

22 

6  34.3 

6  33.7 

Apr 

10 

6  33.1 

6  33.1 

Apr 

29 

6  33.9 

6  33.7 

24h,  Apr  30 

Apr 

14 

6  32.6 

6  33.1 

May 

7 

6  33.4 

6  33.8 

Apr 

21 

6  32.6 

6  33.1 

May 

14 

6  33.9 

6  33.8 

24h,  May  15 

Apr 

28 

6  32.6 

6  33.1 

May 

21 

6  34.2 

6  33.9 

May 

5 

6  32.2 

6  33.1 

May 

27 

6  34.3 

6  33.9 

24h,  May  31 

May 

12 

6  32.6 

6  33.1 

Jun 

3 

6  33.5 

6  33.8 

May 

19 

6  32.0 

6  33.1 

Jun 

12 

6  33.9 

6  33.8 

24h,  Jun  15 

May 

26 

6  33.3 

6  33.1 

Jun 

24 

6  33.6 

6  33.7 

24h,  Jun  30 

Jun 

2 

6  33.0 

6  33.1 

Jul 

1 

6  33.6 

6  33.6 

Jun 

10 

6  33.4 

6  33.1 

Jul 

9 

6  33.2 

6  33.6 

Jun 

16 

6  33.5 

6  33.1 

Jul 

15 

6  33.4 

6  33.6 

Jun 

23 

6  33.3 

6  33.1 

Jul 

22 

6  33.6 

6  33.6 

Jun 

30 

6  34.0 

6  33.1 

Jul 

29 

6  34.1 

6  33.6 

Jul 

7 

6  33.2 

6  33.1 

Aug 

5 

6  33.8 

6  33.6 

Jul 

14 

6  33.3 

6  33.1 

Aug 

12 

6  33.3 

6  33.6 

Jul 

21 

6  33.2 

6  33.1 

Aug 

19 

6  33.6 

6  33.6 

18h,  Aug  24 

Jul 

28 

6  33.0 

6  33.1 

Aug 

26 

6  32.9 

6  32.7 

08h,  Aug  29 

Aug 

4 

6  33.2 

6  33.1 

Sep 

2 

6  32.4 

6  32.4 

Aug 

11 

6  33.2 

6  33.1 

Sep 

10 

6  32.3 

6  32.4 

Aug 

19 

6  33.2 

6  33.1 

Sep 

16 

6  32.6 

6  32.4 

Aug 

25 

6  32.6 

6  33.1 

Sep 

23 

6  32.3 

6  32.4 

Sep 

1 

6  33.1 

6  33.1 

Sep 

30 

6  32.2 

6  32.4 

24h,  Sep  30 

Sep 

8 

6  33.7 

6  33.1 

Oct 

7 

6  32.2 

6  32.3 

24h,  Oct  15 

Sep 

15 

6  32.9 

6  33.1 

Oct 

21 

6  32.2 

6  32.2 

Sep 

22 

6  34.2 

6  33.1 

Oct 

28 

6  32.3 

6  32.2 

Sep 

29 

6  33.0 

6  33.1 

Oct 

31 

6  32.4 

6  32.2 

Oct 

6 

6  32.5 

6  33.1 

Nov 

4 

6  32.7 

6  32.2 

Oct 

13 

6  33.3 

6  33.1 

Nov 

11 

6  32.0 

6  32.2 

Oct 

20 

6  32.9 

6  33.1 

Nov 

18 

6  32.3 

6  32.2 

Oct 

28 

6  33.4 

6  33.1 

Nov 

25 

6  32.1 

6  32.2 

24h,  Nov  30 

Nov 

3 

6  33.0 

6  33.1 

Dec 

2 

6  31.6 

6  32.1 

Nov 

10 

6  33.5 

6  33.1 

Dec 

9 

6  32.3 

6  32.1 

Nov 

17 

6  33.2 

6  33.1 

Dec 

16 

6  32.2 

6  32.1 

Nov 

26 

6  33.3 

6  33.1 

Dec 

23 

6  32.4 

6  32.1 

Dec 

2 

6  33.2 

6  33.1 

Dec 

30 

6  32.0 

6  32.1 

24h,  Dec  31 

Dec 
Dec 
Dec 

8 
16 
22 

6  33.1 
6  33.2 
6  33.0 

6  33.1 
6  33.1 
6  33.1 

Dec 

29 

6  33.0 

6  33.1 

24h,  Dec  31 

Investigation  of  change  of  0'.9  in  first  five  months  of  1942  revealed  no  assignable  reason,  but  adoptions  were 
made,  since  the  base-line  values  definitely  indicate  such  a  trend 
"During  intercomparison  observations  with  U.  S.  Coast  and  Geodetic  Survey  Magnetometer  No.  19,  January  1, 
1943 


26 


Table  5.  Observed  base-line  values  for  the  D  variometer,  and  respective  adopted  values- 

(East  declination) 


-Concluded 


Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1944 

°      / 

°      / 

1944 

°      / 

°      / 

Jan 
Jan 
Jan 
Jan 
Feb 

5 

6  33.9 

6  33.1 

Jul 

5 

6  32.9 

6  33.0 

12 

6  33.5 

6  33.1 

Jul 

12 

6  33. lc 

6  33.0 

19 

6  32.8 

6  33.1 

Jul 

13 

6  33.3 

6  33.0 

26 

6  33.2 

6  33.1 

Jul 

19 

6  33.2 

6  33.0 

2 

6  33.0 

6  33.1 

Jul 

26 

6  32.6 

6  33.0 

07h,  Aug  1 

Feb 

9 

6  32.8 

6  33.1 

Aug 

2 

6  26.5 

6  26.7 

Feb 

17 

6  33.5 

6  33.1 

Aug 

9 

6  26.4 

6  26.7 

Feb 

23 

6  33.2 

6  33.1 

24h, 

Feb  29 

Aug 

16 

6  26.8 

6  26.7 

Mar 

2 

6  32.8 

6  33.0 

Aug 

23 

6  26.9 

6  26.7 

Mar 

8 

6  32.5 

6  33.0 

Aug 

30 

6  26.7 

6  26.7 

Mar 

15 

6  33.2 

6  33.0 

Sep 

6 

6  26.9 

6  26.7 

Mar 

23 

6  32.7 

6  33.0 

Sep 

13 

6  27.2 

6  26.7 

Mar 

29 

6  33.1 

6  33.0 

Sep 

20 

6  27.3 

6  26.7 

Apr 

5 

6  33.4 

6  33.0 

Sep 

27 

6  26.8 

6  26.7 

Apr 

12 

6  32.6 

6  33.0 

Oct 

4 

6  26.3 

6  26.7 

Apr 

19 

6  33.0 

6  33.0 

Oct 

12 

6  26.4 

6  26.7 

Apr 

26 

6  32.9 

6  33.0 

24h, 

Apr  30 

Oct 

18 

6  26.4 

6  26.7 

May 

3 

6  33.3 

6  32.9 

Oct 

25 

6  26.5 

6  26.7 

24h,  Oct  31 

May 

10 

6  33.2 

6  32.9 

Nov 

2 

6  27.0 

6  26.8 

May 

17 

6  33.2 

6  32.9 

Nov 

9 

6  26.7 

6  26.8 

May 

24 

6  33.1 

6  32.9 

Nov 

15 

6  26.7 

6  26.8 

May 

30 

6  33.1 

6  32.9 

Nov 

22 

6  26.6 

6  26.8 

May 

31 

6  33.0 

6  32.9 

Nov 

29 

6  26.7 

6  26.8 

Jun 
Jun 
Jun 
Jun 

1 

6  32. 7a 

6  32.9 

Dec 

6 

6  27.1 

6  26.8 

7 

6  32. 9b 

6  32.9 

Dec 

14 

6  26.9 

6  26.8 

14 

6  32.9 

6  32.9 

Dec 

20 

6  26.8 

6  26.8 

21 

6  33.0 

6  32.9 

Dec 

27 

6  26.9 

6.26.8 

24h,  Dec  31 

Jun 

28 

6  32.9 

6  32.9 

24h, 

Jun  30 

aMean  of  seven  determinations  during  intercomparison  observations  with  CIW  Magnetometer-Inductor  No.  28, 

June  1-4,  1944 
^Mean  of  four  determinations 
cMean  of  six  determinations 


Table  6.  Abrupt  changes  in  the  adopted  D  base-line  value 
(East  declination  reckoned  as  positive;  changes  below  taken  algebraically) 


Date 


Change  from 

preceding 

value 


Cause  of  change 


Dec 

4, 

1936 

+    0.2 

Jun 

18, 

1937 

-    0.2 

Jan 

11. 

1938 

+   0.2 

Jul 

2, 

1938 

-    2.6 

May 

10, 

1939 

+    0.2 

Mar 

1, 

1941 

-16.8 

Aug 

24, 

1942 

-    0.9 

Aug 

29, 

1942 

-    0.3 

Mar 

9, 

1943 

+    0.9 

Aug 

1» 

1944 

-    6.3 

Established  azimuth  line  in  magnetograph  room 

Adjusted  low -sensitivity  H  variometer 

Adjusted  Z  variometer 

Torsion  observations  and  adjustments  to  D  variometer 

Cleaned  and  adjusted  Z  variometer 

Adjusted  D  base  line 

After  local  earthquake 

During  daily  inspection  of  magnetograph 

Adjusted  Z  variometer 

Adjusted  D  base  line 
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Table  7.  Observed  base-line  values  at  15°  C  for  the  H  variometer,  and  respective  adopted  values 

Eschenhagen  Magnetograph 
(Observed  values  determined  with  Magnetometer  No.  10) 


Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1936 

r 

Y 

1937 

y 

y 

Jan 

7 

29478 

29487 

Jan 

5 

29486 

29482 

Jan 

14 

29488 

29487 

24h,  Jan  15 

Jan 

12 

29486 

29482 

Jan 

21 

29490 

29486 

Jan 

19 

29478 

29482 

Jan 

28 

29488 

29486 

24h,  Jan  31 

Jan 

26 

29480 

29482 

Feb 

4 

29496 

29485 

Feb 

2 

29485 

29482 

Feb 

11 

29494 

29485 

Feb 

9 

29488 

29482 

Feb 

18 

29474 

29485 

Feb 

16 

29482 

29482 

Feb 

25 

29488 

29485 

Feb 

23 

29476 

29482 

24h,  Feb  28 

Mar 

3 

29485 

29485 

Mar 

2 

29478 

29481 

Mar 

10 

29484 

29485 

24h,  Mar  15 

Mar 

9 

29476 

29481 

Mar 

17 

29488 

29484 

Mar 

16 

29485 

29481 

Mar 

24 

29468 

29484 

Mar 

23 

29484 

29481 

Mar 

31 

29486 

29484 

Mar 

30 

29476 

29481 

Apr 

7 

29476 

29484 

Apr 

6 

29482 

29481 

Apr 

14 

29482 

29484 

Apr 

13 

29473 

29481 

Apr 

21 

29484 

29484 

Apr 

20 

29475 

29481 

Apr 

28 

29480 

29484 

Apr 

27 

29478 

29481 

24h,  Apr  30 

May 

5 

29478 

29484 

May 

4 

29478 

29480 

May 

12 

29493 

29484 

24h,  May  15 

May 

11 

29470 

29480 

May 

19 

29487 

29483 

May 

18 

29488 

29480 

May 

26 

29487 

29483 

May 

25 

29474 

29480 

Jun 

2 

29474 

29483 

Jun 

1 

29484 

29480 

Jun 

9 

29482 

29483 

Jun 

8 

29475 

29480 

Jun 

16 

29481 

29483 

Jun 

15 

29484 

29480 

Jun 

23 

29479 

29483 

Jun 

23 

29478 

29480 

Jun 

30 

29470 

29483 

Jun 

29 

29490 

29480 

Jul 

6 

29476 

29483 

Jul 

6 

29481 

29480 

Jul 

14 

29478 

29483 

Jul 

13 

29474 

29480 

Jul 

21 

29488 

29483 

Jul 

20 

29482 

29480 

Jul 

28 

29489 

29483 

24h,  Jul  31 

Jul 

27 

29479 

29480 

Aug 

4 

29476 

29482 

Aug 

3 

29479 

29480 

Aug 

11 

29482 

29482 

Aug 

10 

29484 

29480 

Aug 

18 

29481 

29482 

Aug 

17 

29482 

29480 

Aug 

25 

29490 

29482 

Aug 

24 

29485 

29480 

Sep 

1 

29492 

29482 

Aug 

31 

29480 

29480 

24h,  Aug  31 

Sep 

8 

29482 

29482 

Sep 

7 

29486 

29481 

Sep 

15 

29479 

29482 

Sep 

14 

29482 

29481 

Sep 

22 

29489 

29482 

Sep 

21 

29484 

29481 

Sep 

29 

29490 

29482 

Sep 

28 

29477 

29481 

Oct 

6 

29482 

29482 

Oct 

5 

29483 

29481 

Oct 

13 

29482 

29482 

Oct 

12 

29485 

29481 

Oct 

20 

29470 

29482 

Oct 

19 

29488 

29481 

Oct 

27 

29476 

29482 

Oct 

26 

29482 

29481 

Nov 

3 

29478 

29482 

Nov 

2 

29482 

29481 

Nov 

10 

29479 

29482 

Nov 

9 

29486 

29481 

Nov 

17a 

29486 

29482 

Nov 

16 

29477 

29481 

Nov 

24, 

29486 

29482 

Nov 

23 

29486 

29481 

Dec 

lb 

29480 

29482 

Nov 

30 

29474 

29481 

Dec 

8 

29488 

29482 

Dec 

7 

29478 

29481 

Dec 

15 

29482 

29482 

Dec 

14 

29480 

29481 

Dec 

22 

29484 

29482 

Dec 

21 

29484 

29481 

Dec 

28 

29486 

29482 

Dec 

28 

29482 

29481 

24h,  Dec  31 

aIntercomparison  observations  with  CIW  Magnetometer-Inductor  No.  13,  November  19-21,  1936 
bbn  December  4,  1936,  a  true  north-south  line  was  run  in  magnetic  variation  room,  and  permanently  indicated 
on  floor  with  copper  nails 
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Table  7.  Observed  base-line  values  at  15°  C  for  the  H  variometer,  and  respective  adopted  values — Continued 


Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1938 

Y 

y 

1939 

y 

Y 

Jan 

4 

29486 

29482 

Jan 

4 

29458 

29458 

Jan 

11 

29485 

29482 

24h,  Jan  15 

Jan 

11 

29464 

29458 

Jan 

19 

29468 

29483 

Jan 

18 

29452 

29458 

Jan 

26 

29496 

29483 

Jan 

25 

29456 

29458 

24h, Jan  31 

Feb 

1 

29482 

29483 

Feb 

1 

29450 

29457 

Feb 

9 

29483 

29483 

Feb 

8 

29456 

29457 

24h,  Feb  14 

Feb 

15 

29488 

29483 

Feb 

15 

29458 

29456 

Feb 

22 

29488 

29483 

24h,  Feb  28 

Feb 

22 

29463 

29456 

24h,  Feb  28 

Mar 

1 

29480 

29482 

Mar 

1 

29458 

29455 

Mar 

8 

29482 

29482 

Mar 

8 

29456 

29455 

Mar 

15 

29476 

29482 

24h,  Mar  15 

Mar 

15 

29455 

29455 

24h,  Mar  15 

Mar 

22 

29478 

29481 

Mar 

22 

29458 

29454 

Mar 

29 

29482 

29481 

24h,  Mar  31 

Mar 

29 

29438 

29454 

24h,  Mar  31 

Apr 

5 

29484 

29480 

Apr 

5 

29452 

29453 

Apr 

12 

29484 

29480 

24h,  Apr  15 

Apr 

13 

29460 

29453 

24h,  Apr  15 

Apr 

19 

29468 

29479 

Apr 

19 

29452 

29452 

Apr 

26 

29488 

29479 

24h,  Apr  30 

Apr 

26 

29444 

29452 

24h,  Apr  30 

May 

3 

29482 

29478 

May 

3 

29441 

29451 

May 

10 

29458 

29478 

24h,  May  15 

May 

10 

29454 

29451 

24h,  May  15 

May 

17 

29478 

29477 

May 

17 

29456 

29450 

May 

24 

29477 

29477 

24h,  May  30 

May 

24 

29452 

29450 

May 

31 

29475 

29476 

May 

31 

29444 

29450 

24h,  May  31 

Jun 

7 

29468 

29476 

Jun 

7 

29447 

29449 

Jun 

14 

29465 

29476 

24h,  Jun  14 

Jun 

14 

29453 

29449 

24h,  Jun  15 

Jun 

21 

29478 

29475 

Jun 

21 

29452 

29448 

Jun 

28 

29476 

29475 

24h,  Jun  29 

Jun 

28 

29439 

29448 

Jul 

5a 

29474 

29474 

Jul 

5 

29438 

29448 

Jul 

12 

29464 

29474 

24h,  Jul  14 

Jul 

7 

29450 

29448 

Jul 

19 

29476 

29473 

17h,  Jul  19 

Jul 

12 

29445 

29448 

Jul 

20 

29458 

29458 

Jul 

19 

29452 

29448 

Jul 

26 

29464 

29458 

Jul 

26 

29454 

29448 

Aug 

2 

29454 

29458 

Aug 

2 

29447 

29448 

Aug 

9 

29452 

29458 

Aug 

9 

29448 

29448 

Aug 

16 

29461 

29458 

Aug 

16 

29445 

29448 

Aug 

23 

29461 

29458 

Aug 

23 

29448 

29448 

Aug 

30 

29462 

29458 

Aug 

30 

29450 

29448 

24h,  Aug  31 

Sep 

6 

29458 

29458 

Sep 

6 

29452 

29449 

Sep 

13 

29460 

29458 

Sep 

13 

29454 

29449 

Sep 

20 

29456 

29458 

Sep 

20 

29444 

29449 

Sep 

27 

29463 

29458 

Sep 

27 

29448 

29449 

24h,  Sep  30 

Oct 

4 

29454 

29458 

Oct 

4 

29452 

29450 

Oct 

12 

29458 

29458 

Oct 

11 

29456 

29450 

Oct 

20 

29464 

29458 

Oct 

18 

29448 

29450 

Oct 

28 

29458 

29458 

Oct 

25 

29448 

29450 

24h,  Oct  31 

Nov 

2 

29460 

29458 

Nov 

1 

29448 

29451^ 

Nov 

9 

29458 

29458 

Nov 

8 

29459 

29453° 

Nov 

16 

29456 

29458 

Nov 

15 

29444 

29455° 

• 

Nov 

23 

29460 

29458 

Nov 

22 

29458 

29458° 

Nov 

29 

29454 

29458 

Nov 

29 

29469 

29460° 

Dec 

8 

29450 

29458 

Dec 

6 

29467 

29462b 

Dec 

14 

29454 

29458 

Dec 

13 

29462 

29462 

Dec 

22 

29450 

29458 

Dec 

20 

29468 

29462 

Dec 

28 

29458 

29458 

Dec 

27 

29473 

29462 

24h,  Dec  31 

^n  July  8,  1938,  orientation  test  of  H  variometer-magnet  was  made 

DFrom  November  1  to  December  4,  1939,  adopted  base  line  increased  by  ly  after  every  three  days  as  follows: 
November  1-3,  29451;  November  4-6,  29452;  November  7-9,  29453;  November  10-12,  29454;  November  13-15 
29455;  November  16-18,  29456;  November  19-21,  29457;  November  22-24,  29458;  November  25-27,  29459; 
November  28-30,  29460;  December  1-3,  29461;  December  4-31,  29462 
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Table  7.  Observed  base-line  values  at  15°  C  for  the  H  variometer,  and  respective  adopted  values — Continued 


Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1940 

y 

y 

1941 

Y 

y 

Jan 

4 

29466 

29460a 

Jan 

2 

29446 

29448 

Jan 

11 

29450 

29458a 

Jan 

8 

29441 

29448 

Jan 

17 

29460 

29456a 

Jan 

15 

29448 

29448 

Jan 

24 

29445 

29454a 

Jan 

22 

29443 

29448 

Jan 

31 

29456 

29451a 

Jan 

29 

29454 

29448 

Feb 

7 

29459 

29449a 

Feb 

5 

29444 

29448 

Feb 

14 

29452 

29448 

Feb 

12 

29454 

29448 

Feb 

21 

29442 

29448 

Feb 

19 

29452 

29448 

Feb 

28 

29451 

29448 

24h,  Feb  29 

Feb 

26 

29444 

29448 

24h,  Feb  28 

Mar 

6 

29446 

29447 

Mar 

5 

29437 

29447 

Mar 

13 

29449 

29447 

Mar 

12 

29448 

29447 

24h,  Mar  15 

Mar 

20 

29454 

29447 

Mar 

19 

29446 

29446 

Mar 

27 

29429 

29447 

24h,  Mar  31 

Mar 

27 

29446 

29446 

24h,  Mar  31 

Apr 

3 

29454 

29446 

Apr 

2 

29440 

29445 

Apr 

10 

29449 

29446 

Apr 

9 

29456 

29445 

24h,  Apr  15 

Apr 

17 

29448 

29446 

Apr 

16 

29428 

29444 

Apr 

24 

29450 

29446 

24h,  Apr  30 

Apr 

23 

29438 

29444 

May 

1 

29447 

29445 

Apr 

30 

29452 

29444 

24h,  Apr  30 

May 

8 

29447 

29445 

May 

8 

29435 

29443 

May 

15 

29442 

29445 

May 

14 

29443 

29443 

24h,  May  15 

May 

22 

29452 

29445 

May 

21 

29438 

29442 

May 

29 

29430 

29445 

May 

28 

29430 

29442 

24h,  May  31 

Jun 

5 

29441 

29445 

Jun 

6 

29447 

29441 

Jun 

12 

29442 

29445 

Jun 

11 

29446 

29441 

24h,  Jun  15 

Jun 

19 

29444 

29445 

Jun 

19 

29424 

29440 

Jun 

26 

29452 

29445 

Jun 

25 

294^0 

29440 

24h,  Jun  30 

Jul 

3 

29443 

29445 

Jul 

3 

29440 

29439 

Jur 

10 

29452 

29445 

Jul 

9 

29432 

29439 

24h,  Jul  15 

Jul 

17 

29428 

29445 

Jul 

16 

29444 

29438 

Jul 

24 

29456 

29445 

Jul 

23 

29440 

29438 

24h,  Jul  31 

Jul 

31 

29452 

29445 

Aug 

6 

29433 

29437 

Aug 

7 

29453 

29445 

Aug 

13 

29436 

29437 

24h,  Aug  15 

Aug 

14 

29448 

29445 

Aug 

20 

29445 

29436 

Aug 

21 

29446 

29445 

Aug 

27 

29447 

29436 

24h,  Aug  31 

Aug 

28 

29444 

29445 

Sep 

3 

29433 

29435 

Sep 

4 

29457 

29445 

Sep 

10 

29425 

29535 

Sep 

11 

29444 

29445 

Sep 

17 

29420 

29435 

Sep 

18 

29427 

29445 

Sep 

24 

29456 

29435 

Sep 

25 

29445 

29445 

Oct 

1 

29418 

29435 

Oct 

2 

29440 

29445 

Oct 

8 

29438 

29435 

Oct 

9 

29448 

29445 

Oct 

15 

29455 

29435 

Oct 

16 

29448 

29445 

Oct 

22 

29427 

29435 

Oct 

23 

29442 

29445 

Oct 

29 

29444 

29435 

24h,  Oct  31 

Oct 

30 

29441 

29445 

Nov 

5 

29444 

29434 

Nov 

6 

29451 

29445 

Nov 

12 

29418 

29434 

Nov 

14 

29442 

29445 

Nov 

19 

29442 

29434 

gov 
Nov 

20 

29446 

29445 

Nov 

26 

29442 

29434 

27 

29435 

29445^ 

24h,  Nov  30 

Dec 

3 

29424 

29434 

Dec 

4 

29442 

29446° 

Dec 

10 

29442 

29434 

Dec 

11 

29454 

29448b 

Dec 

18 

29442 

29434 

Dec 

17 

29464 

29448 

Dec 

24 

29425 

29434 

Dec 

26 

29444 

29448 

Dec 

31 

29442 

29434 

24h,  Dec  31 
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Table  7.  Observed  base 

-line  values  at  15°  C  for  the  H  variometer,  and  respective  adopted  values—Continued 

Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1942 

y 

y 

1943 

y 

y 

Jan 

7 

29442 

29434 

Jan 

2C 

29438 

29433d 

Jan 

14 

29417 

29434 

24h, Jan  15 

Jan 

3C 

29436 

29434° 

Jan 

21 

29429 

29433 

Jan 

3C 

29452 

29434d 

Jan 

28 

29416 

29433 

24h,  Jan  31 

Jan 

13 

29448 

29437 

Feb 

6 

29445 

29432 

Jan 

20 

29431 

29437 

Feb 

11 

29426 

29432 

24h,  Feb  14 

Jan 

27 

29446 

29437 

Feb 

18 

29432 

29431 

Feb 

4 

29428 

29437 

Feb 

25 

29427 

29431 

24h,  Feb  28 

Feb 

10 

29445 

29437 

.Mar 

4 

29442 

29430 

Feb 

19 

29430 

29437 

Mar 

11 

29424 

29430 

24h,  Mar  15 

Feb 

24 

29438 

29437 

Mar 

18 

29436 

29429 

Mar 

3 

29426 

29437 

Mar 

25 

29453 

29429 

Mar 

10 

29432 

29437 

19h,  Mar  14 

Apr 

1 

29428 

29429 

Mar 

17e 

29449 

29441 

Apr 

8 

29433 

29429 

Mar 

24 

29433 

29441 

18h,  Mar  27 

Apr 

15 

29424 

29429 

Apr 

10e 

29432 

29437 

Apr 

22 

29433 

29429 

Apr 

14 

29454 

29437 

Apr 

29 

29432 

29429 

Apr 

21 

29444 

29437 

May 

7 

29447 

29429 

Apr 

28 

29430 

29437 

May 

14 

29422 

29429 

May 

5 

29416 

29437 

15h,  May  6 

May 

21 

29428 

29429 

May 

12 

29274 

29271 

May 

27 

29414 

29429 

24h,  May  31 

May 

19e 

29271 

29271 

Jun 

3 

29418 

29428 

May 

26 

29279 

29271 

Jun 

12 

29432 

29428 

Jun 

2 

29253 

29271 

Jun 

17 

29417 

29428 

Jun 

10 

29272 

29271 

Jun 

24 

29431 

29428 

24h,  Jun  30 

Jun 

16 

29282 

29271 

Jul 

1 

29433 

29427 

Jun 

23 

29264 

29271 

Jul 

9 

29425 

29427 

Jun 

30 

29254 

29271 

24h,  Jun  30 

Jul 

15 

29433 

29427 

Jul 

7 

29278 

29270 

Jul 

22 

29419 

29427 

Jul 

14 

29279 

29270 

Jul 

29 

29425 

29427 

24h,  Jul  31 

Jul 

21 

29266 

29270 

Aug 

5 

29427 

29428 

Jul 

28 

29274 

29270 

Aug 

12 

29430 

29428 

Aug 

4 

29260 

29270 

Aug 

19 

29428 

29428 

24h,  Aug  31 

Aug 

11 

29279 

29270 

Sep 

2 

29428 

29429 

Aug 

19 

29278 

29270 

Sep 

10 

29433 

29429 

Aug 

25 

29282 

29270 

24h,  Aug  31 

Sep 

16 

29426 

29429 

Sep 

1 

29272 

29271 

Sep 

23 

29424 

29429 

Sep 

8 

29264 

29271 

Sep 

30 

29432 

29429 

24h,  Sep  30 

Sep 

15 

29272 

29271 

Oct 

7 

29438 

29430 

Sep 

22 

29282 

29271 

Oct 

14 

29432 

29430 

Sep 

29 

29255 

29271 

24h,  Sep  30 

Oct 

21 

29436 

29430 

Oct 

6 

29273 

29272 

Oct 

28 

29426 

29430 

Oct 

13 

29248 

29272 

Oct 

31 

29422 

29430 

24h,  Oct  31 

Oct 

20 

29274 

29272 

Nov 

4 

29431 

29428a 

Oct 

28 

29278 

29272 

24h,  Oct  31 

Nov 

11 

29424 

29426a 

Nov 

3 

29286 

29271 

Nov 

18 

29422 

29424a 

Nov 

10 

29260 

29271 

Nov 

25 

29431 

29424 

Nov 

17 

29278 

29271 

Dec 

2 

29422 

29424 

Nov 

26 

29267 

29271 

Dec 

9 

29424 

29424^ 
29425° 

Dec 

2 

29266 

29271 

Dec 

16 

29420 

Dec 

8 

29282 

29271 

Dec 

23 

29425 

29428" 

Dec 

16 

29267 

29271 

Dec 

30 

29430 

29432° 

Dec 

22 

29263 

29271 

Dec 

29 

29274 

29271 

24h,  Dec  31 

aFrom  November  1  to  November  16,  1942,  adopted  base  line  decreased  by  ly  after  every  three  days  as  follows: 
November  1-3,  29429;  November  4-6,  29428;  November  7-9,  29427;  November  10-12,  29426;  November  13-15 
29425;  November  16-December  15,  29424 

"From  December  16  to  December  31,  1942,  adopted  base  line  increased  by  \y  after  every  two  da*",  as  follows: 
December  16-17,  29425;  December  18-19,  29426;  December  20-21,  29427;  December  22-23,  294r:.''-  December 
24-25,  29429;  December  26-27,  29430;  December  28-29,  29431;  December  30-31,  29432 

cDuring  intercomparison  observations  with  U.  S.  Coast  and  Geodetic  Survey  Magnetometer  No.  19,  January  2-3, 
1943 

"From  January  1  to  January  9,  1943,  adopted  base  line  increased  by  ly  after  every  two  days  as  follows:   Janu- 
ary 1-2,  29433;  January  3-4,  29434;  January  5-6,  29435;  January  7-8,  29436;  January  9-March  14,  29437 

eOn  March  19,  April  13,  and  May  22,  1943,  orientation  tests  of  H  variometer  magnet  were  made 
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Table  7.  Observed  base 

-line  values  at  15°  C  for  the  H  variometer,  and  respective  adopted  values- -Concluded 

Adopted 

Adopted 

Date 

Observed 

Adopted 

value 

Date 

Observed 

Adopted 

value 

used  to 

used  to 

1944 

y 

y 

1944 

y 

y 

Jan 

5 

29250 

29271 

Jul 

5 

29287J 

29275 

Jan 

12 

29260 

29271 

Jul 

12 

29288° 

29275 

Jan 

19 

29286 

29271 

Jul 
Jul 

13 

29290 

29275 

Jan 

26 

29259 

29271 

24h,  Jan  31 

19 

29276 

29275 

Feb 

2 

29262 

29270 

Jul 

26 

29268 

29275 

24h,  Jul  31 

Feb 

9 

29260 

29270 

Aug 

2 

29278 

29276 

Feb 

17 

29257 

29270 

Aug 

9 

29288 

29276 

Feb 

23 

29257 

29270 

24h,  Feb  29 

Aug 

16 

29280 

29276 

Mar 

2 

29254 

29271 

Aug 

23 

29288 

29276 

% 

Mar 

8 

29282 

29271 

Aug 

30 

29286 

29276 

24h,  Aug  31 

Mar 

15 

29274 

29271 

Sep 

6 

29293 

29277 

Mar 

23 

29274 

29271 

Sep 

13 

29272 

29277 

Mar 

29 

29264 

29271 

24h,  Mar  31 

Sep 

20 

29287 

29277 

Apr 

5 

29252 

29272 

Sep 

27 

29286 

29277 

24h,  Sep  30 

Apr 

12 

29276 

29272 

Oct 

4 

29278 

29278 

Apr 

19 

29279 

29272 

Oct 

12 

29266 

29278 

Apr 

26 

29263 

29272 

24h,  Apr  30 

Oct 

18 

29299 

29278 

May 

3 

29255 

29273 

Oct 

25 

29292 

29278 

24h,  Oct  31 

May 

10 

29282 

29273 

Nov 

2 

29273 

29279 

May 

17 

29278 

29273 

Nov 

9 

29282 

29279 

May 

24 

29254 

29273 

Nov 

15 

29270 

29279 

May 

30 

29254 

29273 

Nov 

22 

29286 

29279 

May 

31 

29269w 

29273 

24h,  May  31 

Nov 

29 

29288 

29279 

24h,  Nov  30 

Jun 

la 

29271b 

29274 

Dec 

6 

29268 

29278 

Jun 

7 

29278c 

29274 

Dec 

14 

29268 

29278 

Jun 

14 

29285 

29274 

Dec 

20 

29293 

29277e 

Jun 

21 

29264 

29274 

Dec 

27 

29271 

29275e 

Jun 

28 

29283 

29274 

24h,  Jun  30 

^During  intercomparison  observations  with  CIW  Magnetometer-Inductor  No.  28,  June  1-4,  1944 
^Mean  of  six  determinations 
•jMean  of  four  determinations 
"Mean  of  six  determinations 

eFrom  December  20  to  December  31,  1944,  adopted  base  line  decreased  by  ly  after  every  three  days  as  follows: 
December  20-22,  29277;  December  23-25,  29276;  December  26-28,  29275;  December  29-31,  29274 


Table  8.  Abrupt  changes  in  the  adopted  H  base-line  value 
(Horizontal  intensity  is  reckoned  as  positive;  changes  below  taken  algebraically) 


Date 


Change  from 

preceding 

value 


Cause  of  change 


y 

Jul 

19, 

1938 

-  15 

Mar 

H, 

1943 

+  4 

Mar 

27, 

1943 

-   4 

May 

6, 

1943 

-166 

Adjustment  of  H  variometer  following  orientation  test  on  July  8,  1938 

Position  of  base  line  changed 

Position  of  base  line  changed 

Adjustment  of  H  variometer  following  orientation  tests  of  April  13,  1943 
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Table  9.  Observed  base-line  values  at  15°  C  for  the  Z  variometer,  and  respective  adopted  values 

Eschenhagen  Magnetograph 
(Based  on  inclination  observations  with  Earth  Inductor  No.  5) 


Date 


Observed   Adopted 


Date 


Observed   Adopted 


Date 


Observed   Adopted 


1936 


Jun 
Jun 
Jun 
Jun 
Jul 
Jul 
Jul 
Jul 
Aug 


Sep 
Sep 


7 
14 
21 
28 

4 


Jan 
Jan 
Jan 
Jan 
Feb 

Feb  11 

Feb  18 

Feb  25 

Mar  3 

Mar  10 

Mar  17 

Mar  24 

Mar  31 

Apr  7 

Apr  14 

Apr  21 

Apr  28 

May  5 

May  12 

May  19 

May  26 

Jun  2 


9 
16 
23 
30 

6 
14 
21 
28 

4 


Aug  11 
Aug  18 
Aug     25 


Sep  15 

Sep  21 

Sep  29 

Oct  6 

Oct  13 

Oct  20 

Oct  27 

Nov  3 

Nov  10 

Nov  17 

Nov  24J 

Dec  lb 

Dec  8 

Dec  15 

Dec  22 

Dec  28 


1937 


1938 


+  1076 
1077 
1078 
1080 
1080 
1080 
1084 
1086 
1085 
1086 
1084 
1086 
1092 
1088 
1088 
1090 
1092 
1092 
1094 
1095 
1095 
1095 
1096 
1093 
1091 
1092 
1093 
1091 
1094 
1096 
1095 
1094 
1099 
1097 
1095 
1092 
1097 
1100 
1100 
1102 
1100 
1094 
1094 
1093 
1097 
1099 
1102 
1108 
1017 
1012 
996 
1000 


+  1075 
1076 
1077 
1078 
1079 
1080 
1081 
1082 
1083 
1084 
1085 
1086 
1087 
1088 
1089 
1090 
1091 
1092 
1093 
1094 
1095 
1095 
1095 
1095 
1095 
1095 
1095 
1095 
1095 
1095 
1095 
1095 
1095 
1095 
1095 
1095 
1095 
1095 
1095 
1099 
1097 
1096 
1095 
1094 
1097 
1101 
1104 
1107 
1017 
1012 
988 
998 


Jan 

Jan 

Jan 

Jan 

Feb 

Feb 


Jun 
Jun 
Jun 
Jun 
Jun 
Jul 
Jul 
Jul 
Jul 
Aug 


5 

12 

19 

26 

2 

9 


Feb  16 
Feb  23 


Mar  2 

Mar  9 

Mar  16 

Mar  23 

Mar  30 

Apr  6 

Apr  13 

Apr  20 

Apr  27 

May  4 

May  11 

May  18 

May  25 


1 

8 
15 
23 
29 

6 
13 
20 
27 

3 


Aug  10 

Aug  17 

Aug  24 

Aug  31 

Sep  7 

Sep  14 

Sep  21 

Sep  28 

Oct  5 

Oct  12 

Oct  19 

Oct  26 

Nov  2 

Nov  9 

Nov  16 

Nov  23 

Nov  30 

Dec  7 

Dec  14 

Dec  21 

Dec  28 


+  994 

+  994 

992 

993 

994 

993 

990 

992 

990 

991 

989 

990 

1028 

1028 

1007 

1007 

1006 

1006 

1004 

1004 

1001 

1002 

986 

986 

962 

961 

960 

961 

960 

960 

960 

960 

912 

912 

1092 

1091 

1094 

1094 

1106 

1106 

1058 

1059 

1060 

1059 

1060 

1059 

1057 

1059 

1029 

1029 

1038 

1036 

1033 

1036 

1038 

1036 

1034 

1036 

1040 

1040 

1039 

1040 

1046 

1044 

1042 

1044 

1040 

1044 

1048 

1044 

1044 

1044 

1043 

1044 

1045 

1044 

1040 

1044 

1046 

1044 

1038 

1044 

1045 

1043 

1040 

1042 

1043 

1042 

1035 

1041 

1044 

1040 

1042 

1040 

1042 

1039 

984 

984 

977 

980 

984 

980 

960 

960 

Jun 
Jun 
Jun 

Jul 

Jul 

Jul 

Jul 

Jul 

Aug 

Aug 


4 
11 
19 
26 

1 
9 


Jan 
Jan 
Jan 
Jan 
Feb 
Feb 

Feb  15 

Feb  22 

Mar  1 

Mar  8 

Mar  15 

Mar  22 

Mar  29 

Apr  5 

Apr  12 

Apr  19 

Apr  26 

May  3 

May  10 

May  17 

May  24 

May  31 

Jun  7 


14 
21 
28 

5C 
12 
19 
20 
26 

2 

9 


Aug  16 

Aug  23 

Aug  30 

Sep  6 

Sep  13 

Sep  20 

Sep  27 

Oct  4 
Oct 
Oct 

Oct  28 

Nov  2 

Nov  9 

Nov  16 

Nov  23 

Nov  29 

Dec  8 

Dec  14 

Dec  21 

Dec  28 


12 
19 


+  1008 

+  1008 

926 

926 

1018 

1014 

1010 

1014 

1014 

1015 

1014 

1016 

1012 

1016 

1017 

1017 

1018 

1018 

1014 

1019 

1016 

1019 

1021 

1020 

1028 

1021 

1023 

1021 

1026 

1022 

1084 

1084 

1088 

1088 

1091 

1091 

1096 

1095 

1096 

1098 

1104 

1102 

1078 

1078 

1051 

1051 

1049 

1049 

1046 

1046 

1043 

1044 

1057 

1057 

1092 

1089 

1086 

1089 

1112 

1114 

1114 

1114 

1110 

1114 

1116 

1114 

1116 

1114 

1114 

1114 

1026 

1026 

1027 

1026 

1012 

1014 

1014 

1014 

1014 

1014 

1012 

1014 

1016 

1014 

1016 

1014 

1018 

1021 

1018 

1021 

1020 

1021 

1022 

1021 

1018 

1021 

1018 

1021 

1024 

1021 

1020 

1021 

1022 

1021 

1024 

1021 

aIntercomparison  observations  with  CIW  Magnetometer-Inductor  No.  13,  November  25-26,  1936 

^On  December  4,  1936,  a  true  north-south  line  was  run  in  magnetic  variation  room  and  permanently  indicated 

on  floor  with  copper  nails 
cOn  July  8,  1938,  orientation  test  of  Z  variometer-magnet  was  made 
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Table  9.  Observed  base-line  values  at  15°  C  for  the  Z  variometer,  and  respective  adopted  values- -Continued 


Date 


Observed   Adopted 


Date 


Observed   Adopted 


Date 


Observed   Adopted 


1939 


1940 


1941 


4 

11 

18 

1 

8 


Jan 
Jan 
Jan 
Feb 
Feb 

Feb  15 

Feb  22 

Mar  1 

Mar  8 

Mar  15 

Mar  22 

Mar  29 

Apr  5 

Apr  13 

Apr  19 

Apr  26 

May  3 

May  10 

May  17 

May  24 

May  31 

Jun  7 


14 
21 
28 

5 
12 
19 
26 

2 


Jun 
Jun 
Jun 
Jul 
Jul 
Jul 
Jul 
Aug 

Aug  9 

Aug  16 

Aug  23 

Aug  30 

Sep  6 

Sep  13 

Sep  20 

Sep  27 

Oct  4 

Oct  11 

Oct  18 

Oct  25 

Nov  1 

Nov  8 

Nov  15 

Nov  22 

Nov  29 

Dec  6 

Dec  13 

Dec  20 

Dec  27 


+  1024 

+  1021 

1022 

1021 

1023 

1021 

1023 

1021 

1107 

1106 

1100 

1102 

1098 

1098 

1097 

1097 

1096 

1096 

1096 

1096 

1094 

1094 

1093 

1093 

1093 

1092 

1091 

1091 

1089 

1090 

1088 

1088 

1090 

1087 

1088 

1086 

1051 

1052 

1052 

1052 

1054 

1052 

1054 

1052 

1052 

1052 

1053 

1052 

1050 

1052 

1048 

1052 

1056 

1056 

1058 

1060 

1064 

1063 

1066 

1065 

1067 

1067 

1068 

1068 

1069 

1069 

1070 

1071 

1074 

1075 

1076 

1078 

1084 

1086 

1096 

1096 

1097 

1097 

1096 

1097 

1104 

1104 

1062 

1062 

1014 

1013 

1004 

1002 

1000 

997 

999 

997 

998 

997 

999 

996 

1000 

996 

998 

995 

996 

995 

Jan 
Jan 
Jan 
Jan 
Jan 
Feb 


4 
11 
17 
24 
31 

7 


Feb  14 

Feb  21 

Feb  28 

Mar  6 

Mar  13 

Mar  20 

Mar  27 

Apr  3 

Apr  10 

Apr  17 

Apr  24 

May  1 

May  8 

May  15 

May  22 

May  29 

Jun  5 


Jun 
Jun 
Jun 
Jul 
Jul 
Jul 
Jul 
Jul 
Aug 


12 
19 
26 

3 
10 
17 
24 
31 

7 


Aug  14 

Aug  21 

Aug  28 

Sep  4 

Sep  11 

Sep  18 

Sep  25 


Oct 
Oct 


Oct  16 
Oct   23 


Oct 

Nov 


30 
6 


Nov  14 

Nov  20 

Nov  27 

Dec  4 

Dec  11 

Dec  17 

Dec  26 


+  991 

997 

999 

995 

991 

994 

994 

998 

996 

998 

998 

1000 

997 

998 

1008 

1004 

1001 

1004 

1002 

999 

1006 

1003 

1005 

1010 

1006 

1004 

1008 

1000 

1008 

1011 

1015 

1036 

1042 

1050 

1056 

1080 

1084 

1096 

1115 

1116 

1111 

1113 

1116 

1127 

1123 

1124 

1128 

1126 

1122 

1123 

1123 

1122 


+  996 

996 

996 

997 

997 

997 

998 

998 

998 

999 

999 

999 

1000 

1000 

1001 

1001 

1001 

1002 

1002 

1002 

1003 

1003 

1003 

1004 

1005 

1005 

1005 

1005 

1008 

1011 

1015 

1038 

1043 

1045 

1057 

1078 

1084 

1098 

1114 

1114 

1118 

1118 

1121 

1124 

1124 

1124 

1124 

1124 

1124 

1124 

1124 

1124 


Jan 
Jan 
Jan 
Jan 
Jan 
Feb 


15 

22 

29 

5 


Feb  12 
Feb  19 
Feb  26 
Mar  5 
Mar  12 
Mar  19 
Mar  27 
Apr  2 
Apr  9 
Apr  16 
Apr  23 
Apr  30 
May  8 
May  14 
May  21 
May  28 
6 
11 
19 
25 
3 


Jun 
Jun 
Jun 
Jun 

J«l 
Jul 
Jul 
Jul 
Jul 
Aug 


16 

23 

31 

6 


Aug  13 

Aug  20 

Aug  27 

Sep  3 


Sep 
Sep 
Sep 
Oct 
Oct 
Oct 
Oct 
Oct 
Nov 


10 

17 

24 

1 

8 

15 

22 

29 

5 


Nov  12 

Nov  19 

Nov  26 

Dec  3 

Dec  10 

Dec  18 

Dec  24 

Dec  31 


+  1124 

+  1124 

1223 

1217 

1212 

1217 

1049 

1052 

1051 

1052 

1048 

1052 

1060 

1052 

1052 

1052 

1050 

1052 

951 

951 

954 

951 

947 

951 

951 

951 

975 

975 

974 

975 

972 

975 

973 

975 

974 

975 

982 

975 

976 

975 

974 

975 

974 

975 

974 

975 

981 

975 

983 

975 

980 

975 

969 

975 

980 

975 

971 

975 

972 

975 

975 

975 

973 

975 

974 

975 

970 

975 

972 

975 

974 

975 

978 

975 

976 

975 

975 

975 

976 

975 

972 

975 

974 

975 

978 

975 

974 

975 

972 

975 

978 

975 

971 

974 

970 

972 

970 

970 

968 

969 

964 

969 

965 

969 

970 

969 

34 


Table  9.  Observed  base-line  values  at  15°  C  for  the  Z  variometer,  and  respective  adopted  values- -Concluded 


Date 

Observed 

Adopted 

Date 

Observed 

Adopted 

Date 

Observed 

Adopted 

1942 

y 

y 

1943 

y 

y 

1944 

y 

y 

Jan 

7 

+  996 

+  969 

Jan 

4a 

+  1055 

+  1058 

Jan 

5 

+  1214 

+  1213 

Jan 

14 

959 

965 

Jan 

4a 

1059 

1058 

Jan 

12 

1214 

1213 

Jan 

21 

958 

958 

Jan 

4a 

1060 

1058 

Jan 

19 

1214 

1213 

Jan 

28 

958 

958 

Jan 

5^ 

1058 

1058 

Jan 

26 

1214 

1213 

Feb 

6 

958 

958 

Jan 

13 

1052 

1052 

Feb 

2 

1212 

1213 

Feb 

11 

956 

958 

Jan 

20 

1069 

1069 

Feb 

9 

1201 

1203 

Feb 

18 

960 

958 

Jan 

27 

1058 

1058 

Feb 

17 

1214 

1214 

Feb 

25 

956 

958 

Feb 

4 

1056 

1058 

Feb 

23 

1218 

1218 

Mar 

4 

956 

958 

Feb 

10 

1059 

1063 

Mar 

2 

1220 

1218 

Mar 

11 

960 

958 

Feb 

19 

1146 

1142 

Mar 

8 

1236 

1234 

Mar 

18 

964 

958 

Feb 

24 

1142 

1142 

Mar 

15 

1234 

1234 

Mar 

25 

953 

958 

Mar 

3 

1138 

1142 

Mar 

23 

1236 

1234 

Apr 

1 

959 

957 

Mar 

10 

846 

851 

Mar 

29 

1236 

1234 

Apr 

8 

956 

957 

Mar 

17 

944 

941 

Apr 

5 

1234 

1234 

Apr 

15 

960 

957 

Mar 

24 

938 

939 

Apr 

12 

1232 

1234 

Apr 

22 

950 

957 

Apr 

10 

896 

892 

Apr 

19 

1232 

1234 

Apr 

29 

956 

957 

Apr 

14 

894 

893 

Apr 

26 

1233 

1234 

May 

7 

956 

956 

Apr 

21 

896 

897 

May 

3 

1234 

1234 

May 

14 

956 

955 

Apr 

28 

899 

900 

May 

10 

1230 

1234 

May 

21 

951 

951 

May 

5 

904 

904 

May 

17 

1232 

1234 

May 

27 

953 

947 

May 

12 

902 

907 

May 

24 

1238 

1238 

Jun 

3 

950 

947 

May 

19 

908 

908 

May 

30 

1240 

1238 

Jun 

12 

950 

949 

May 

26 

1171 

1171 

May 

3K 

1236 

1238 

Jun 

17 

940 

949 

Jun 

2 

1194 

1194 

Jun 

3K 

1238 

1238 

Jun 

24 

948 

950 

Jun 

10 

1184 

1179 

Jun 

3K 

1236 

1238 

Jul 

1 

951 

953 

Jun 

16 

1176 

1179 

Jun 

3b 

1235 

1238 

Jul 

9 

955 

955 

Jun 

23 

1173 

1179 

Jun 

7 

1240 

1238 

Jul 

15 

956 

957 

Jun 

30 

1183 

1179 

Jun 

7 

1241 

1238 

Jul 

22 

955 

957 

Jul 

7 

1204 

1202 

Jun 

14 

1244 

1244 

Jul 

29 

958 

957 

Jul 

14 

1209 

1202 

Jun 

21 

1251 

1251 

Aug 

5 

959 

957 

Jul 

21 

1214 

1207 

Jun 

28 

1268 

1268 

Aug 

12 

960 

956 

Jul 

28 

1214 

1207 

Jul 

5 

1233 

1234 

Aug 

19 

956 

956 

Aug 

4 

1212 

1207 

Jul 

12 

1236 

1234 

Aug 

26 

961 

956 

Aug 

11 

1211 

1207 

Jul 

12 

1233 

1234 

Sep 

2 

956 

956 

Aug 

19 

1204 

1207 

Jul 

12 

1233 

1234 

Sep 

10 

956 

956 

Aug 

25 

1204 

1207 

Jul 

13 

1258 

1258 

Sep 

16 

958 

956 

Sep 

1 

1200 

1207 

Jul 

19 

1149 

1154 

Sep 

23 

960 

956 

Sep 

8 

1203 

1207 

Jul 

20 

1154 

1154 

Sep 

30 

953 

956 

Sep 

15 

1205 

1207 

Jul 

27 

1158 

1154 

Oct 

7 

954 

956 

Sep 

22 

1206 

1207 

Aug 

2 

1160 

1160 

Oct 

14 

958 

956 

Sep 

29 

1202 

1207 

Aug 

9 

1160 

1160 

Oct 

21 

965 

956 

Oct 

6 

1202 

1206 

Aug 

16 

1163 

1165 

Oct 

28 

949 

956 

Oct 

13 

1204 

1206 

Aug 

23 

1159 

1165 

Oct 

31 

948 

956 

Oct 

20 

1212 

1212 

Aug 

30 

1169 

1165 

Nov 

4 

952 

956 

Oct 

28 

1243 

1242 

Sep 

6 

1168 

1165 

Nov 

11 

950 

956 

Nov 

3 

1242 

1242 

Sep 

13 

1170 

1171 

Nov 

18 

954 

953 

Nov 

10 

1211 

1215 

Sep 

20 

1173 

1171 

Nov 

25 

992 

992 

Nov 

17 

1218 

1215 

Sep 

27 

1172 

1171 

Dec 

2 

992 

992 

Nov 

26 

1216 

1215 

Oct 

4 

1156 

1157 

Dec 

9 

1006 

1006 

Dec 

2 

1214 

1214 

Oct 

12 

1159 

1157 

Dec 

16 

1017 

1017 

Dec 

8 

1214 

1214 

Oct 

18 

1155 

1157 

Dec 

23 

1060 

1059 

Dec 

16 

1216 

1214 

Oct 

25 

1198 

1197 

Dec 

30 

1059 

1059 

Dec 

22 

1212 

1214 

Nov 

2 

1197 

1197 

Dec 

29 

1214 

1214 

Nov 
Nov 
Nov 
Nov 
Dec 
Dec 
Dec 
Dec 

9 
15 
22 
29 

6 
14 
20 
27 

1206 
1204 
1209 
1206 
1225 
1226 
1238 
1242 

1206 
1206 
1206 
1206 
1226 
1226 
1240 
1240 

aDuring  intercomparison  observations  with  U.  S.  Coast  and  Geodetic  Survey  Magnetometer  No.  19, 

January  4-5,  1943 
^During  intercomparison  observations  with  CIW  Magnetometer-Inductor  No.  28,  June  3-4,  1944 
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TABLES    20-28 

MEAN   DAILY   NONCYCLIC    CHANGE   IN   DECLINATION  (D),   HORIZONTAL   INTENSITY   (H), 

AND   VERTICAL  INTENSITY   (Z),    1936-1944 


CONTENTS 

Mean  daily  noncyclic  change  in  declination  (D),  horizontal 
intensity  (H),  and  vertical  intensity  (Z) 

Year                                      Table  Page 

1936  . 20 49 

1937 21 50 

1938 22 51 

1939 23 52 

1940 24 53 

1941 25 54 

1942 26 55 

1943 27 56 

1944 28 57 
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Table  20.    Mean  daily  noncyclic  change,  1936 

(A  is  algebraic  excess  for  hour  23-24  on  one  day  and  B  for  hour  0-1  on  the  succeeding  day 
as  compared  with  the  corresponding  hours  of  the  preceding  day) 


Month 

D 

H 

Z 

D 

H 

Z 

A 

B 

A 

1 

B 

A 

I 

B 

A 

B 

A 

1          B 

A      | 

B 

/ 

/ 

r 

y 

y 

y 

r 

' 

y 

y 

y 

y 

All 

days--75°  West  MT 

Ten  selected  days--75° 

West  MT 

Jan 

-    0.01 

-    0.02 

-    0.1 

- 

0.4 

+ 

0.1 

0.0 

0.00 

- 

0.10 

+   4.1 

+   2.8 

- 

0.6 

- 

1.0 

Feb 

-    0.02 

-    0.01 

0.0 

+ 

0.2 

0.0 

0.0 

- 

0.08 

- 

0.06 

+   5.6 

+   5.5 

+ 

0.6 

+ 

0.2 

Mar 

-    0.03 

-    0.03 

+    0.3 

+ 

0.2 

+ 

0.1 

+ 

0.2 

_ 

0.03 

_ 

0.09 

+   4.3 

+   3.9 

+ 

0.4 

+ 

0.1 

Apr 

0.00 

0.00 

-    1.1 

- 

0.6 

+ 

0.3 

+ 

0.3 

- 

0.09 

0.10 

+    7.9 

+    7.3 

- 

0.2 

- 

0.8 

May 

-    0.01 

-    0.01 

+    1.1 

+ 

0.6 

0.0 

0.0 

_ 

0.11 

_ 

0.09 

+   5.2 

+   3.1 

_ 

0.5 

_ 

0.7 

Jun 

-    0.01 

-    0.01 

+    0.2 

+ 

0.4 

+ 

0.3 

+ 

0.3 

- 

0.05 

- 

0.10 

+    7.6 

+    7.6 

+ 

0.2 

0.0 

Jul 

-    0.01 

-    0.02 

-    0.8 

_ 

0.8 

_ 

0.2 

_ 

0.2 

_ 

0.04 

_ 

0.03 

+   4.7 

+   4.3 

0.0 

+ 

0.1 

Aug 

-    0.01 

0.00 

+   0.5 

+ 

0.3 

0.0 

0.0 

- 

0.07 

- 

0.05 

+   3.7 

+   3.9 

+ 

0.3 

+ 

0.4 

Sep 

0.00 

0.00 

-    1.0 

_ 

0.9 

_ 

0.4 

_ 

0.2 

_ 

0.05 

_ 

0.10 

+   3.2 

+   3.0 

_ 

0.2 

_ 

0.2 

Oct 

0.00 

-    0.01 

-    0.5 

- 

0.6 

+ 

0.4 

+ 

0.1 

- 

0.15 

- 

0.13 

+   5.0 

+   4.8 

+ 

1.1 

+ 

0.5 

Nov 

-    0.01 

-    0.01 

+   0.5 

+ 

0.3 

_ 

0.1 

_ 

0.1 

+ 

0.02 

+ 

0.05 

+    8.0 

+    7.4 

_ 

0.2 

0.0 

Dec 

0.00 

0.00 

+   0.9 

+ 

0.9 

+ 

0.2 

+ 

0.2 

- 

0.20 

- 

0.24 

0.0 

+    0.3 

- 

0.6 

- 

0.5 

I 

-    0.01 

-    0.01 

+   0.3 

+ 

0.2 

0.0 

0.0 

_ 

0.06 

_ 

0.09 

+   4.4 

+    4.0 

_ 

0.2 

_ 

0.3 

11 

-    0.01 

-    0.01 

-    0.6 

- 

0.5 

+ 

0.1 

+ 

0.1 

- 

0.08 

- 

0.10 

+   5.1 

+   4.8 

+ 

0.3 

- 

0.1 

111 

-    0.01 

-    0.01 

+   0.2 

+ 

0.1 

0.0 

0.0 

- 

0.07 

- 

0.07 

+   5.3 

+   4.7 

0.0 

0.0 

Year 

-    0.01 

-    0.01 

0.0 

0.0 

+ 

0.1 

0.0 

- 

0.07 

- 

0.09 

+   4.9 

+   4.5 

0.0 

- 

0.2 

Fi 

ire  quiet  days- -GMT 

Five  disturbed  days- 

-GMT 

Jan 

+   0.24 

+    0.22 

+   3.6 

+ 

2.8 

+ 

1.6 

0.0 

+ 

0.04 

+ 

0.02 

-19.8 

-14.0 

- 

1.4 

- 

0.2 

Feb 

-    0.02 

-    0.12 

+   6.2 

+ 

6.6 

- 

0.2 

- 

0.2 

+ 

0.02 

+ 

0.14 

-11.6 

-10.0 

- 

0.2 

0.0 

Mar 

-    0.04 

-    0.06 

+    9.2 

+ 

4.0 

+ 

2.6 

+ 

0.6 

0.00 

0.00 

-21.6 

-24.4 

. 

0.8 

. 

0.6 

Apr 

-    0.22 

-    0.16 

+   8.8 

+ 

7.2 

+ 

0.2 

- 

0.6 

- 

0.12 

+ 

0.02 

+    5.6 

-    1.6 

- 

0.2 

0.0 

May 

-    0.08 

-    0.06 

+   4.6 

+ 

5.6 

+ 

1.0 

+ 

1.0 

+ 

0.20 

+ 

0.30 

-16.0 

-12.0 

+ 

0.2 

0.0 

Jun 

-    0.08 

-    0.04 

+   2.4 

+ 

1.2 

+ 

1.4 

+ 

0.8 

+ 

0.14 

+ 

0.12 

-11.8 

-17.8 

+ 

0.2 

- 

0.6 

Jul 

-    0.12 

-    0.14 

+    6.2 

+ 

5.4 

_ 

1.0 

_ 

0.4 

+ 

0.06 

+ 

0.32 

-27.2 

-29.2 

+ 

0.2 

+ 

0.4 

Aug 

-    0.02 

-    0.08 

+    6.8 

+ 

4.6 

+ 

1.0 

+ 

1.2 

+ 

0.06 

+ 

0.06 

-    7.0 

-    1.2 

+ 

0.6 

+ 

0.2 

Sep 

-    0.34 

-    0.30 

+  12.4 

+ 

6.2 

_ 

1.6 

_ 

1.2 

+ 

0.26 

+ 

0.34 

-12.4 

-    5.0 

_ 

1.8 

_ 

0.4 

Oct 

-    0.14 

-    0.02 

+    3.0 

+ 

2.6 

+ 

0.4 

+ 

1.0 

+ 

0.58 

+ 

0.32 

-    8.6 

-11.6 

- 

1.4 

- 

1.6 

Nov 

-    0.06 

-    0.12 

+    1.0 

_ 

0.6 

_ 

1.0 

_ 

0.2 

+ 

0.56 

+ 

0.44 

-40.4 

-29.0 

_ 

1.2 

+ 

1.0 

Dec 

-    0.02 

-    0.12 

+   4.4 

+ 

3.4 

- 

0.2 

- 

0.8 

+ 

0.18 

+ 

0.04 

-14.6 

-13.8 

- 

2.6 

- 

0.8 

I 

+   0.04 

-    0.04 

+   3.8 

+ 

3.0 

0.0 

_ 

0.3 

+ 

0.20 

+ 

0.16 

-21.6 

-16.7 

_ 

1.4 

0.0 

II 

-    0.18 

-    0.14 

+   8.4 

+ 

5.0 

+ 

0.4 

0.0 

+ 

0.18 

+ 

0.17 

-    9.2 

-10.6 

- 

1.0 

- 

0.6 

III 

-    0.08 

-    0.08 

+   5.0 

+ 

4.2 

+ 

0.6 

+ 

0.6 

+ 

0.12 

+ 

0.20 

-15.5 

-15.0 

+ 

0.3 

0.0 

Year 

-    0.08 

-    0.08 

+   5.7 

+ 

4.1 

+ 

0.4 

+ 

0.1 

+ 

0.16 

+ 

0.18 

-15.4 

-14.1 

- 

0.7 

- 

0.2 
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Table  21.    Mean  daily  noncyclic  change,  1937 

(A  is  algebraic  excess  for  hour  23-24  on  one  day  and  B  for  hour  0-1  on  the  succeeding  day 
as  compared  with  the  corresponding  hours  of  the  preceding  day) 


Month 

D 

H 

Z 

D 

H 

Z 

A 

B 

A 

1          B 

A 

B 

A 

B 

A 

B 

A     | 

B 

/ 

' 

Y 

y 

r 

y 

/ 

/ 

y 

y 

y 

y 

All 

days--75°  West  MT 

Ten  selected  days- -75° 

West  MT 

Jan 
Feb 

- 

0.02 
0.02 

- 

0.04 
0.00 

-  0.3 

-  0.2 

-  0.2 

-  0.1 

+ 
+ 

0.1 
0.1 

+ 
+ 

0.1 
0.1 

+ 

0.11 
0.03 

+ 

0.16 
0.02 

+   4.9 
+   2.7 

+   5.1 
+   3.6 

- 

0.2 
0.0 

-    0.2 
0.0 

Mar 
Apr 

+ 

0.01 
0.00 

+ 
+ 

0.01 
0.01 

-  1.3 

-  0.2 

-  1.3 

-  0.4 

+ 
+ 

0.1 
0.2 

+ 
+ 

0.2 

0.1 

- 

0.25 
0.09 

- 

0.20 
0.09 

+   9.6 
+   5.1 

+   9.5 
+   5.1 

- 

1.2 
0.4 

-    0.9 
+   0.2 

May 
Jun 

- 

0.03 
0.02 

- 

0.03 
0.02 

+   0.9 
+   0.4 

+    1.3 
+   0.3 

+ 

0.1 
0.1 

+ 

0.0 
0.1 

+ 

0.01 
0.13 

- 

0.02 
0.13 

+   8.9 
+   6.6 

+   7.7 
+   4.8 

+ 
+ 

0.7 
0.2 

+   0.4 
-    0.7 

Jul 
Aug 

. 

0.02 
0.01 

- 

0.02 
0.01 

+   0.5 
+   0.1 

+   0.5 
-    0.1 

- 

0.0 
0.1 

- 

0.0 
0.2 

- 

0.05 
0.07 

- 

0.04 
0.05 

+   5.9 
+   8.2 

+   4.7 
+   7.7 

+ 

0.0 
0.2 

-    0.4 
0.0 

Sep 
Oct 

+ 

0.03 
0.04 

+ 

0.02 
0.05 

-    2.9 
+  2.1 

-    3.6 
+   2.7 

- 

0.0 
0.2 

+ 

0.1 
0.2 

- 

0.01 
0.12 

- 

0.04 
0.11 

+   5.1 
+   5.7 

+   4.1 
+   8.4 

- 

0.1 
0.3 

-  0.5 

-  0.1 

Nov 
Dec 

+ 

0.06 
0.03 

+ 

0.04 
0.03 

-    2.4 
+   2.5 

-    2.5 
+   2.5 

- 

0.0 
0.2 

- 

0.1 
0.1 

+ 
+ 

0.10 
0.11 

+ 

0.03 
0.08 

+   3.2 
+   7.8 

+  4.1 
+   7.2 

- 

0.3 
0.3 

-  0.2 

-  0.2 

I 
II 

III 

0.00 
0.00 
0.02 

- 

0.01 
0.00 
0.02 

-  0.1 

-  0.6 
+   0.5 

-  0.1 

-  0.6 
+   0.5 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

+ 

0.03 
0.12 
0.06 

- 

0.02 
0.11 
0.06 

+   4.6 
+   6.4 

+   7.4 

+   5.0 
+   6.8 
+   6.2 

+ 

0.2 
0.5 
0.3 

-  0.2 

-  0.3 

-  0.2 

Year 

- 

0.01 

- 

0.01 

-    0.1 

-    0.1 

0.0 

0.0 

- 

0.05 

- 

0.06 

+   6.1 

+   6.0 

- 

0.1 

-    0.2 

Five  quiet  days- -GMT 

Five  disturbed  days- 

-GMT 

Jan 
Feb 

+ 

0.10 
0.02 

- 

0.00 
0.06 

+  10.4 
+   4.6 

+    7.4 
+   2.0 

+ 

2.4 
1.4 

+ 

0.8 
0.6 

+ 
+ 

0.82 
0.84 

+ 
+ 

0.82 
0.92 

-32.6 
-30.8 

-24.2 
-17.4 

+ 
+ 

0.2 
0.6 

0.0 
+   1.2 

Mar 
Apr 

+ 

0.38 
0.12 

+ 

0.28 
0.06 

+  12.0 
-    5.2 

+  10.0 
-    5.2 

+ 

0.2 
0.2 

+ 

0.6 
0.0 

+ 
+ 

0.74 
0.10 

+ 
+ 

0.88 
0.24 

-51.4 
-15.4 

-30.8 
-15.6 

+ 

1.4 
0.4 

+    1.4 
-    0.2 

May 
Jun 

- 

0.12 
0.04 

+ 

0.02 
0.24 

+  2.2 

+  14.6 

+   6.2 
+  17.8 

+ 
+ 

0.8 
0.6 

+ 

0.8 
0.2 

+ 

0.34 
0.02 

+ 
+ 

0.36 
0.22 

-    9.6 
-39.4 

-10.6 
-37.4 

+ 

1.2 
1.2 

-    1.2 
+    1.6 

Jul 

Aug 

+ 

0.16 
0.18 

+ 

0.14 
0.28 

+  8.2 

+  17.4 

+   9.6 
+  13.2 

+ 
+ 

1.2 
0.2 

+ 

0.6 
0.0 

+ 
+ 

0.24 
0.38 

+ 
+ 

0.36 
0.26 

-21.8 
-32.6 

-12.6 
-30.6 

+ 

2.2 
0.2 

+   2.0 
+   0.4 

Sep 
Oct 

- 

0.38 
0.12 

_ 

0.32 
0.26 

+  10.2 
+  13.2 

+   9.6 
+  10.8 

- 

1.2 
1.2 

- 

1.0 
0.6 

+ 
+ 

0.34 
0.06 

+ 
+ 

0.58 
0.28 

-41.6 
-    8.4 

-49.6 
-    3.8 

- 

0.4 
0.4 

-    1.0 
+   1.6 

Nov 
Dec 

+ 
+ 

0.10 
0.10 

+ 

0.06 
0.00 

+    1.6 
+  10.2 

+    1.0 
+   8.0 

+ 

0.4 
1.4 

+ 

0.0 
0.4 

+ 

0.52 
0.14 

+ 

0.54 
0.12 

-16.8 
-18.4 

-14.6 
-16.2 

+ 

0.2 
0.4 

+    1.0 
-    0.4 

I 
II 
III 

+ 

0.03 
0.19 
0.04 

- 

0.00 
0.20 
0.09 

+   6.7 
+   7.6 
+  10.6 

+   4.6 
+   6.3 
+  11.7 

+ 
+ 

0.5 
0.6 
0.7 

+ 
+ 

0.2 
0.2 
0.3 

+ 
+ 
+ 

0.51 
0.31 
0.24 

+ 

+ 
+ 

0.54 
0.50 
0.30 

-24.6 
-29.2 
-25.8 

-18.1 
-25.0 
-22.8 

+ 
+ 

0.2 
0.0 
0.5 

+   0.4 
+   0.4 
+   0.7 

Year 

- 

0.07 

- 

0.10 

+   8.3 

+    7.5 

+ 

0.2 

+ 

0.1 

+ 

0.35 

+ 

0.44 

-26.6 

-22.0 

+ 

0.2 

+   0.5 
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Table  22.    Mean  daily  noncyclic  change,  1938 

(A  is  algebraic  excess  for  hour  23-24  on  one  day  and  B  for  hour  0-1  on  the  succeeding  day 
as  compared  with  the  corresponding  hours  of  the  preceding  day) 


Month 

D 

H 

Z 

D 

H 

z 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

t 

' 

y 

y 

y 

y 

' 

' 

y 

y 

y 

y 

All  days- -75°  West  MT 

Ten  selected  days- -75° 

West  MT 

Jan 

-    0.01 

-    0.02 

-    1.5 

-    1.4 

+ 

0.1 

+ 

0.2 

- 

0.22 

- 

0.10 

+   7.0 

+   7.3 

- 

0.2 

0.0 

Feb 

-    0.05 

-    0.02 

+   0.9 

+    0.6 

+ 

0.1 

+ 

0.1 

- 

0.18 

- 

0.22 

+  11.3 

+   7.0 

- 

0.8 

-    1.2 

Mar 

-    0.02 

-    0.03 

+   0.5 

+   0.7 

+ 

0.1 

+ 

0.1 

_ 

0.04 

_ 

0.13 

+   5.3 

+   5.2 

+ 

0.2 

-    0.2 

Apr 

-    0.01 

0.00 

+   0.1 

0.0 

+ 

0.2 

+ 

0.2 

- 

0.08 

- 

0.02 

+  2.6 

+   0.2 

+ 

0.7 

+   0.5 

May 

0.00 

0.00 

-    0.5 

-    0.4 

0.0 

0.0 

_ 

0.04 

_ 

0.09 

+   6.8 

+   5.5 

_ 

0.9 

-    0.8 

Jun 

-    0.03 

-    0.03 

-    0.2 

-    0.6 

- 

0.3 

- 

0.3 

+ 

0.02 

+ 

0.01 

-    2.5 

-    0.8 

- 

0.2 

+   0.1 

Jul 

+   0.01 

0.00 

-    0.2 

+   0.3 

+ 

0.1 

+ 

0.1 

+ 

0.01 

_ 

0.01 

+   2.3 

+   0.4 

_ 

0.1 

+   0.2 

Aug 

0.00 

0.00 

+  0.9 

+   0.8 

- 

0.1 

- 

0.1 

- 

0.07 

- 

0.01 

+   5.2 

+   3.7 

+ 

0.1 

+   0.1 

Sep 

+   0.01 

+   0.05 

-    4.9 

-    4.4 

_ 

0.3 

0.0 

_ 

0.14 

_ 

0.23 

+   7.0 

+   5.1 

_ 

0.1 

-    0.5 

Oct 

-    0.04 

-    0.07 

+   4.1 

+   3.7 

+ 

0.2 

- 

0.1 

+ 

0.03 

0.00 

+   1.7 

+   4.6 

- 

0.6 

-    0.3 

Nov 

-    0.02 

-    0.02 

+    1.0 

+   0.8 

_ 

0.1 

_ 

0.1 

_ 

0.02 

0.00 

+   3.4 

+   4.6 

_ 

0.5 

-    0.1 

Dec 

-    0.02 

-    0.03 

+   0.6 

+   0.5 

- 

0.1 

- 

0.2 

- 

0.08 

- 

0.11 

+   4.4 

+   6.2 

- 

0.3 

-    0.2 

I 

-    0.02 

-    0.02 

+   0.2 

+   0.1 

0.0 

0.0 

_ 

0.12 

_ 

0.11 

+   6.5 

+   6.3 

_ 

0.4 

-    0.4 

II 

-    0.02 

-    0.01 

0.0 

0.0 

0.0 

0.0 

- 

0.06 

- 

0.10 

+   4.2 

+   3.8 

0.0 

-    0.1 

m 

0.00 

-    0.01 

0.0 

0.0 

- 

0.1 

- 

0.1 

- 

0.02 

- 

0.02 

+   3.0 

+   2.2 

- 

0.3 

-    0.1 

Year 

-    0.02 

-    0.01 

+   0.1 

0.0 

0.0 

0.0 

- 

0.07 

- 

0.08 

+   4.5 

+   4.1 

- 

0.2 

-    0.2 

Fi 

ve  quiet  days- -GMT 

Five  disturbed  days- 

-GMT 

Jan 

-    0.66 

-    0.46 

+  16.4 

+  12.6 

- 

3.2 

- 

1.4 

+ 

0.14 

- 

0.02 

-42.8 

-34.0 

- 

0.6 

-    0.6 

Feb 

-    0.32 

-    0.06 

+    9.6 

+  11.6 

+ 

1.4 

+ 

0.2 

+ 

0.26 

+ 

0.18 

-28.6 

-26.6 

+ 

0.4 

+   0.6 

Mar 

-    0.04 

+   0.14 

+   7.6 

+   8.0 

_ 

1.4 

_ 

0.8 

_ 

0.18 

+ 

0.04 

-24.6 

-14.4 

_ 

0.2 

+   0.2 

Apr 

-    0.10 

-    0.04 

+   2.6 

+   3.0 

+ 

0.6 

+ 

0.4 

+ 

0.48 

+ 

0.24 

-17.4 

-13.2 

+ 

1.2 

+    1.0 

May 

-    0.12 

-    0.38 

+   6.0 

+   6.6 

_ 

2.2 

_ 

1.2 

+ 

0.28 

+ 

0.46 

-43.0 

-23.2 

_ 

2.2 

-    0.4 

Jun 

-    0.22 

-    0.08 

+   8.8 

+   6.8 

- 

0.8 

- 

1.4 

+ 

0.68 

+ 

0.42 

-21.2 

-13.8 

- 

1.6 

-    0.4 

Jul 

+   0.14 

+   0.02 

+   3.8 

+   5.0 

+ 

0.2 

_ 

0.2 

+ 

0.56 

+ 

0.46 

-24.8 

-17.2 

_ 

0.6 

+   0.4 

Aug 

-    0.22 

-    0.28 

+  16.0 

+  16.8 

+ 

0.4 

+ 

0.6 

- 

0.08 

- 

0.14 

-25.0 

-14.4 

+ 

1.4 

+    1.4 

Sep 

-    0.32 

-    0.26 

+  10.8 

+  11.2 

+ 

1.4 

+ 

1.4 

+ 

0.10 

+ 

0.08 

-11.2 

-13.4 

_ 

2.6 

-    1.8 

Oct 

+   0.10 

+   0.08 

+   3.8 

0.0 

+ 

0.4 

- 

0.6 

- 

0.24 

- 

0.24 

+   3.8 

+   3.2 

- 

1.2 

-    1.2 

Nov 

-    0.06 

-    0.02 

+  13.0 

+  11.0 

+ 

0.4 

+ 

0.4 

+ 

0.76 

+ 

0.32 

-26.4 

-28.4 

+ 

0.8 

-    1.0 

Dec 

+   0.12 

+   0.02 

+  11.2 

+  10.8 

- 

3.4 

- 

1.6 

+ 

0.82 

+ 

0.74 

-51.4 

-50.6 

+ 

2.2 

-    0.4 

I 

-    0.23 

-    0.13 

+  12.6 

+  11.5 

_ 

1.2 

_ 

0.6 

+ 

0.50 

+ 

0.30 

-37.3 

-34.9 

+ 

0.7 

-    0.4 

II 

-    0.09 

-    0.02 

+   6.2 

+   5.6 

+ 

0.2 

+ 

0.1 

+ 

0.04 

+ 

0.03 

-12.4 

-    9.4 

- 

0.7 

-    0.4 

III 

-    0.10 

-    0.18 

+   8.6 

+   8.8 

- 

0.6 

- 

0.6 

+ 

0.36 

+ 

0.30 

-28.5 

-17.2 

- 

0.8 

+   0.2 

Year 

-    0.14 

-    0.11 

+   9.1 

+   8.6 

- 

0.5 

- 

0.4 

+ 

0.30 

+ 

0.21 

-26.0 

-20.5 

- 

0.2 

-    0.2 
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Table  23.    Mean  daily  noncyclic  change,  1939 

(A  is  algebraic  excess  for  hour  23-24  on  one  day  and  B  for  hour  0-1  on  the  succeeding  day 
as  compared  with  the  corresponding  hours  of  the  preceding  day) 


Month 

D 

H 

Z 

D 

H 

Z 

A 

B 

A 

B 

A 

B 

A       1 

B 

A 

I         B 

A      1 

B 

t 

' 

y 

y 

y 

y 

/ 

/ 

y 

y 

r 

y 

Alldays--75°  West  MT 

Ten  selected  days--75° 

West  MT 

Jan 

0.00 

+ 

0.01 

- 

0.6 

- 

0.5 

+ 

0.1 

+ 

0.3 

- 

0.07 

+ 

0.02 

-    1.2 

-    1.8 

+ 

0.1 

+ 

1.0 

Feb 

0.00 

0.00 

- 

2.0 

- 

1.9 

- 

0.1 

- 

0.2 

+ 

0.05 

- 

0.15 

+   7.8 

+   7.7 

- 

0.1 

- 

0.8 

Mar 

-    0.02 

_ 

0.04 

_ 

0.1 

_ 

0.2 

+ 

0.2 

+ 

0.2 

_ 

0.14 

_ 

0.13 

+   2.4 

-    0.2 

_ 

0.4 

_ 

0.3 

Apr 

-    0.03 

+ 

0.01 

+ 

0.5 

+ 

0.3 

- 

0.1 

0.0 

- 

0.15 

+ 

0.16 

-11.0 

-    8.9 

- 

2.0 

- 

0.8 

May 

-    0.02 

_ 

0.03 

+ 

0.9 

+ 

0.8 

+ 

0.1 

+ 

0.1 

_ 

0.18 

_ 

0.09 

+   6.6 

+   3.6 

+ 

0.3 

_ 

0.1 

Jun 

0.00 

- 

0.01 

- 

0.6 

- 

0.1 

0.0 

0.0 

- 

0.08 

- 

0.06 

-    1.7 

+   4.4 

- 

0.4 

- 

0.1 

Jul 

-    0.03 

„ 

0.02 

+ 

0.1 

+ 

0.2 

0.0 

+ 

0.1 

_ 

0.16 

_ 

0.17 

+   6.4 

+   4.5 

+ 

0.2 

+ 

0.3 

Aug 

-    0.01 

- 

0.01 

+ 

0.1 

- 

0.2 

- 

0.1 

- 

0.1 

- 

0.07 

- 

0.06 

+   2.5 

+   2.5 

- 

0.8 

- 

0.6 

Sep 

+   0.03 

+ 

0.01 

_ 

0.8 

_ 

0.5 

_ 

0.1 

0.0 

+ 

0.01 

0.00 

-    0.4 

-    1.7 

_ 

0.2 

+ 

0.4 

Oct 

-    0.05 

- 

0.05 

- 

0.1 

- 

0.4 

- 

0.2 

- 

0.2 

- 

0.31 

- 

0.29 

+  14.5 

+   7.5 

- 

0.9 

- 

1.3 

Nov 

+   0.02 

+ 

0.02 

+ 

0.9 

+ 

0.5 

_ 

0.2 

_ 

0.3 

_ 

0.07 

_ 

0.11 

+   4.9 

+   5.1 

_ 

0.5 

_ 

0.4 

Dec 

-    0.03 

- 

0.01 

- 

0.2 

+ 

0.2 

+ 

0.2 

+ 

0.2 

+ 

0.02 

+ 

0.09 

+   8.9 

+   4.8 

+ 

0.4 

- 

0.2 

I 

0.00 

0.00 

_ 

0.5 

_ 

0.4 

0.0 

0.0 

_ 

0.02 

_ 

0.04 

+   5.1 

+   4.0 

0.0 

_ 

0.1 

II 

-    0.02 

- 

0.02 

. 

0.1 

- 

0.2 

0.0 

0.0 

- 

0.15 

- 

0.06 

+   1.4 

-    0.8 

- 

0.9 

- 

0.5 

III 

-    0.02 

- 

0.02 

+ 

0.1 

+ 

0.2 

0.0 

0.0 

- 

0.12 

- 

0.10 

+   3.4 

+   3.8 

- 

0.2 

- 

0.1 

Year 


Jan 
Feb 


0.01 


0.01 


0.2 


0.2 


0.0 


Five  quiet  days- -GMT 
0.02     -    0.30     +   7.4       +   6.8       +   0.6 
0.18     -    0.04     +   8.4 


0.0 


+    0.4 


0.10 


0.07     +   3.3        +   2.3        -    0.4        -    0.2 


Five  disturbed  days- -GMT 
0.04     +   0.16     -12.6       -    8.0       +    1.4 


Mar     -    0.34     -    0.28     +12.8 
Apr     -    0.38     -    0.26     +12.0 


May 
Jun 

Jul 
Aug 


-  0.12 

-  0.14 

-  0.20 

-  0.10 


0.08 
0.16 

0.16 
0.08 


+   6.0 
+    1.8 

+  11.6 
+   3.4 


Sep  -  0.26  +  0.06  +    1.6 

Oct  +  0.18  -  0.04  +19.0 

Nov  -  0.36  -  0.18  +   5.8 

Dec  +  0.12  +  0.06  +   6.6 


I 

■    0.11 

-    0.12 

+   7.0 

II 

•    0.20 

-    0.13 

+  11.4 

III 

•    0.14 

-    0.12 

+   5.7 

Year  ■ 

•    0.15 

-    0.12 

+   8.0 

+    1.6 


+  6.0 

+ 

0.6 

+ 

0.8 

+ 

0.06 

+ 

0.22 

-54.4 

-47.2 

-    2.8 

- 

1.0 

+   9.4 

+ 

3.6 

+ 

1.2 

+ 

0.06 

+ 

0.10 

-13.4 

-10.0 

-    1.6 

_ 

0.8 

+   8.8 

- 

1.8 

- 

1.0 

+ 

0.44 

+ 

0.56 

-28.4 

-17.8 

+    1.2 

+ 

2.2 

+   5.8 

+ 

1.0 

+ 

1.0 

+ 

0.42 

+ 

0.60 

-19.0 

-22.4 

-    1.2 

_ 

0.6 

+   2.0 

- 

1.2 

- 

1.0 

+ 

0.54 

+ 

0.64 

-11.4 

-14.8 

+    1.2 

+ 

0.6 

+  11.2 

+ 

0.4 

0.0 

+ 

0.34 

+ 

0.38 

-23.4 

-23.6 

-    0.2 

0.0 

+    1.8 

+ 

0.4 

+ 

0.2 

+ 

0.64 

+ 

0.66 

-29.2 

-36.2 

-    0.2 

- 

1.2 

+   3.6 

+ 

1.4 

+ 

1.6 

+ 

0.34 

+ 

0.04 

-39.6 

-34.4 

-    0.8 

+ 

0.6 

+  14.8 

+ 

2.6 

+ 

2.0 

+ 

0.32 

+ 

0.22 

-32.0 

-26.2 

-    1.4 

- 

0.6 

+   3.2 

0.6 

_ 

1.2 

+ 

0.08 

0.00 

+    1.4 

+   3.2 

0.0 

0.0 

+   5.6 

+ 

3.0 

+ 

1.2 

+ 

0.06 

- 

0.12 

-    1.8 

-    3.2 

0.0 

- 

1.2 

+   5.4 

+ 

0.9 

+ 

0.3 

+ 

0.04 

+ 

0.06 

-16.8 

-13.8 

-    0.4 

_ 

0.2 

+   9.2 

+ 

1.4 

+ 

1.0 

+ 

0.29 

+ 

0.23 

-28.4 

-22.1 

-    0.6 

+ 

0.4 

+   5.2 

+ 

0.2 

0.0 

+ 

0.48 

+ 

0.57 

-20.8 

-24.2 

-    0.1 

- 

0.3 

+   6.6 

+ 

0.8 

+ 

0.4 

+ 

0.27 

+ 

0.29 

-22.0 

-20.0 

-    0.4 

0.0 

Table  24.    Mean  daily  noncyclic  change,  1940 

(A  is  algebraic  excess  for  hour  23-24  on  one  day  and  B  for  hour  0-1  on  the  succeeding  day 
as  compared  with  the  corresponding  hours  of  the  preceding  day) 


Month 

D 

H 

Z 

D 

H 

Z 

A 

B 

A 

1 

B 

A 

1 

B 

A 

B 

A 

1         « 

A 

: 

B 

9 

' 

y 

y 

y 

y 

t 

' 

y 

y 

y 

y 

All  days--75°  West  MT 

Ten  selected  days- -75° 

West  MT 

Jan 

+   0.02 

0.00 

- 

0.8 

- 

0.9 

0.0 

- 

0.1 

- 

0.06 

- 

0.12 

+   0.6 

+   0.4 

- 

0.2 

- 

0.4 

Feb 

-    0.05 

-    0.06 

+ 

0.6 

+ 

0.9 

- 

0.2 

- 

0.1 

- 

0.02 

- 

0.08 

-    0.8 

+   0.3 

0.0 

+ 

0.1 

Mar 

+   0.02 

+  0.04 

_ 

4.5 

_ 

4.2 

_ 

0.1 

0.0 

_ 

0.10 

_ 

0.08 

+   1.3 

+   1.1 

0.0 

0.0 

Apr 

-    0.03 

-    0.03 

+ 

3.4 

+ 

2.9 

+ 

0.4 

+ 

0.3 

- 

0.55 

- 

0.14 

-    6.0 

-    7.0 

- 

1.9 

- 

0.9 

May 

-    0.02 

-    0.03 

+ 

0.9 

+ 

0.8 

0.0 

0.0 

_ 

0.02 

_ 

0.08 

+    0.5 

-    1.3 

_ 

0.3 

_ 

0.5 

Jun 

-    0.01 

-    0.01 

- 

1.0 

- 

1.0 

0.0- 

+ 

0.1 

- 

0.12 

- 

0.17 

+   4.8 

+   4.3 

- 

0.7 

- 

0.5 

Jul 

-    0.02 

-    0.01 

+ 

0.3 

+ 

0.5 

_ 

0.1 

_ 

0.1 

_ 

0.10 

_ 

0.11 

+    6.0 

+   3.5 

0.0 

+ 

0.1 

Aug 

-    0.02 

-    0.02 

- 

0.2 

- 

0.6 

- 

0.2 

- 

0.2 

- 

0.02 

- 

0.09 

+   7.7 

+   7.1 

+ 

0.1 

0.0 

Sep 

-    0.04 

-    0.03 

_ 

0.6 

_ 

0.9 

+ 

0.1 

0.0 

_ 

0.18 

_ 

0.12 

+   2.8 

+   0.6 

_ 

0.5 

_ 

0.1 

Oct 

+   0.01 

-    0.01 

+ 

1.0 

+ 

1.5 

0.0 

0.0 

- 

0.23 

- 

0.34 

+   7.6 

+   6.8 

- 

0.5 

- 

1.2 

Nov 

-    0.01 

0.00 

_ 

0.3 

_ 

0.4 

_ 

0.4 

_ 

0.3 

_ 

0.03 

_ 

0.21 

+    7.2 

+   8.9 

_ 

1.1 

_ 

1.1 

Dec 

0.00 

-    0.02 

- 

0.4 

+ 

0.2 

- 

0.1 

0.0 

+ 

0.10 

0.00 

+    5.1 

+   3.0 

+ 

0.5 

- 

0.5 

I 

-    0.01 

-    0.02 

_ 

0.2 

0.0 

_ 

0.2 

_ 

0.1 

0.00 

_ 

0.10 

+   3.0 

+   3.2 

_ 

0.2 

_ 

0.5 

II 

-    0.01 

-    0.01 

- 

0.2 

- 

0.2 

+ 

0.1 

+ 

0.1 

- 

0.26 

- 

0.17 

+    1.4 

+   0.4 

- 

0.7 

- 

0.6 

UI 

-    0.02 

-    0.02 

0.0 

- 

0.1 

- 

0.1 

0.0 

- 

0.06 

- 

0.11 

+   4.8 

+   3.4 

- 

0.2 

- 

0.2 

Year 

-    0.01 

-    0.02 

- 

0.1 

- 

0.1 

0.0 

0.0 

- 

0.11 

- 

0.13 

+   3.1 

+  2.3 

- 

0.4 

- 

0.4 

Five  quiet  day 

s— GMT 

Five  disturbed  days- 

-GMT 

Jan 

+   0.02 

-    0.02 

+ 

2.4 

+ 

2.0 

- 

2.2 

- 

1.6 

+ 

0.24 

+ 

0.40 

-38.4 

-47.4 

- 

2.0 

- 

2.6 

Feb 

-    0.14 

+   0.12 

+ 

5.2 

+ 

1.2 

- 

1.4 

- 

0.8 

+ 

0.12 

+ 

0.10 

+  17.2 

+  19.6 

+ 

1.8 

+ 

0.8 

Mar 

-    0.26 

-    0.24 

+ 

7.0 

+ 

6.2 

0.0 

_ 

0.4 

_ 

0.44 

_ 

0.04 

-29.0 

-43.6 

_ 

2.6 

_ 

2.2 

Apr 

-    0.10 

-    0.18 

+ 

4.8 

+ 

3.0 

- 

1.4 

- 

1.0 

- 

0.08 

- 

0.16 

-    2.2 

-    3.8 

+ 

0.8 

+ 

1.2 

May 

-    0.22 

-    0.14 

+ 

8.0 

+ 

6.6 

0.0 

+ 

0.2 

+ 

0.42 

+ 

0.22 

-26.8 

-24.8 

+ 

0.2 

_ 

1.0 

Jun 

-    0.24 

-    0.14 

+ 

7.4 

+ 

9.4 

0.0 

0.0 

+ 

0.40 

+ 

0.40 

-18.6 

-11.2 

+ 

0.6 

+ 

0.4 

Jul 

-    0.24 

-    0.24 

+ 

7.8 

+ 

5.8 

+ 

0.8 

_ 

0.2 

+ 

0.14 

_ 

0.04 

-    3.8 

+   3.6 

_ 

0.2 

_ 

1.4 

Aug 

-    0.18 

-    0.20 

+ 

7.2 

+ 

8.4 

- 

0.4 

+ 

1.0 

+ 

0.46 

+ 

0.38 

-40.2 

-29.4 

+ 

2.4 

+ 

3.2 

Sep 

-    0.40 

-    0.02 

+ 

13.4 

+ 

11.4 

+ 

0.8 

+ 

1.0 

+ 

0.08 

+ 

0.18 

-10.6 

-    5.4 

+ 

1.2 

+ 

0.6 

Oct 

-    0.12 

-    0.22 

+ 

4.8 

+ 

7.6 

- 

0.2 

- 

0.6 

+ 

0.34 

+ 

0.20 

-19.2 

-11.0 

+ 

2.8 

+ 

2.0 

Nov 

-    0.24 

-    0.28 

+ 

10.8 

12.0 

_ 

0.4 

0.0 

+ 

0.56 

+ 

0.26 

-21.6 

-18.2 

_ 

1.0 

_ 

0.2 

Dec 

-    0.06 

+  0.02 

+ 

6.8 

+ 

6.6 

- 

1.4 

- 

1.0 

+ 

0.08 

- 

0,02 

-    3.2 

-    4.6 

+ 

1.2 

+ 

1.6 

I 

-    0.10 

-    0.04 

+ 

6.3 

+ 

5.4 

_ 

1.4 

_ 

0.8 

+ 

0.25 

+ 

0.18 

-11.5 

-12.6 

0.0 

_ 

0.1 

II 

-    0.22 

-    0.16 

+ 

7.5 

+ 

7.0 

- 

0.2 

- 

0.2 

- 

0.02 

+ 

0.04 

-15.2 

-16.0 

+ 

0.6 

+ 

0.4 

III 

-    0.22 

-    0.18 

+ 

7.6 

+ 

7.6 

+ 

0.1 

+ 

0.2 

+ 

0.36 

+ 

0.24 

-22.4 

-15.4 

+ 

0.8 

+ 

0.3 

Year 

-    0.18 

-    0.13 

+ 

7.1 

+ 

6.7 

- 

0.5 

- 

0.3 

+ 

0.19 

+ 

0.16 

-16.4 

-14.7 

+ 

0.4 

+ 

0.2 
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Table  25.   Mean  daily  noncyclic  change,  1941 

(A  is  algebraic  excess  for  hour  23-24  on  one  day  and  B  for  hour  0-1  on  the  succeeding  day 
as  compared  with  the  corresponding  hours  of  the  preceding  day) 


Month 

D 

H 

Z 

D 

H 

Z 

A      | 

B 

A     | 

B 

A 

1 

B 

A       | 

B 

A 

1         B 

A    ! 

B 

/ 

/ 

V 

y 

y 

y 

' 

y 

y 

y 

y 

All 

days--75 

0  West  MT 

Ten  selected  days- -75° 

West  MT 

Jan 

-    0.04     - 

0.02 

+ 

0.7 

+ 

0.3 

+ 

0.1 

+ 

0.2 

-    0.08 

-    0.06 

- 

5.5 

-    4.4 

- 

1.7       - 

0.9 

Feb 

-    0.02     - 

0.10 

+ 

1.6 

+ 

1.5 

+ 

0.1 

- 

0.3 

-    0.08 

-    0.27 

+ 

4.6 

+   6.0 

- 

0.5       - 

1.2 

Mar 

+   0.02     + 

0.09 

_ 

3.6 

_ 

3.6 

0.0 

+ 

0.3 

-    0.03 

-    0.03 

+ 

5.0 

+   4.1 

+ 

0.2       - 

0.1 

Apr 

-    0.03     - 

0.03 

+ 

1.1 

+ 

1.1 

+ 

0.1 

+ 

0.1 

-    0.07 

-    0.04 

+ 

3.6 

+  4.7 

- 

0.7       - 

0.2 

May 

-    0.03     - 

0.03 

0.0 

_ 

0.2 

_ 

0.1 

_ 

0.1 

-    0.08 

-    0.04 

+ 

13.6 

+   7.8 

+ 

0.7       - 

0.2 

Jun 

-    0.02     - 

0.02 

+ 

0.6 

+ 

0.4 

0.0 

0.0 

-    0.11 

-    0.08 

+ 

6.5 

+   5.0 

- 

0.4       - 

0.1 

Jul 

-    0.01     - 

0.01 

_ 

0.6 

_ 

0.3 

0.0 

0.0 

-    0.09 

-    0.07 

+ 

2.5 

+   3.6 

_ 

0.4       - 

0.1 

Aug 

-    0.01     - 

0.01 

- 

0.6 

- 

0.7 

- 

0.1 

- 

0.1 

-    0.09 

-    0.11 

+ 

4.9 

+   3.1 

0.0       + 

0.1 

Sep 

0.00 

0.00 

_ 

0.6 

_ 

0.4 

_ 

0.1 

_ 

0.1 

-    0.13 

-    0.05 

+ 

7.0 

+   7.1 

_ 

0.2 

0.3 

Oct 

0.00 

0.00 

- 

4.9 

- 

3.7 

- 

0.3 

- 

0.1 

-    0.08 

-    0.14 

- 

0.7 

+   1.4 

- 

0.1       - 

0.3 

Nov 

-    0.03     - 

0.03 

+ 

5.3 

+ 

4.1 

+ 

0.1 

_ 

0.1 

-    0.10 

-    0.04 

+ 

8.9 

+   7.0 

_ 

0.7       - 

0.7 

Dec 

-    0.03     - 

0.04 

+ 

1.0 

+ 

0.8 

- 

0.1 

- 

0.1 

-    0.12 

-    0.14 

+ 

2.5 

+   2.4 

- 

0.6       - 

0.9 

I 

-    0.03     - 

0.05 

+ 

2.2 

+ 

1.7 

0.0 

_ 

0.1 

-    0.10 

-    0.13 

+ 

2.6 

+   2.8 

_ 

0.9       - 

0.9 

II 

0.00     + 

0.02 

_ 

2.0 

- 

1.6 

- 

0.1 

0.0 

-    0.08 

-    0.06 

+ 

3.7 

+   4.3 

- 

0.2        - 

0.2 

III 

-    0.02     - 

0.02 

- 

0.2 

- 

0,2 

0.0 

0.0 

-    0.09 

-    0.08 

+ 

6.9 

+   4.9 

0.0       - 

0.1 

Year  -    0.02 


0.02 


0.0 


0.1 


0.0 


Five  quiet  days- -GMT 
Jan       -    0.42     -    0.10     +12.6       +   8.4       -    0.4 
Feb     +   0.02     -    0.06     +   3.0       +   4.0       -    1.4 


Mar 
Apr 


0.14 
0.06 


0.14     +16.4 
0.10     +   9.8 


May 

-    0.12 

-    0.20 

+  10.2 

Jun 

-    0.14 

-    0.08 

+   3.6 

Jul 

-    0.08 

-    0.08 

+   5.6 

Aug 

-    0.16 

-    0.10 

+   7.0 

Sep 

-    0.10 

-    0.08 

+  11.6 

Oct 

-    0.06 

-    0.20 

+   5.6 

Nov 

-    0.24 

-    0.04 

+  10.2 

Dec 

-    0.16 

+   0.10 

+   6.2 

I 

-    0.20 

-    0.02 

+   8.0 

II 

-    0.09 

-    0.13 

+  10.8 

III 

-    0.12 

-    0.12 

+   6.6 

Year 

-    0.14 

-    0.09 

+   8.5 

+  12.8 
+  10.4 

+  8.0 
+    5.0 

+   3.2 

+   4.8 

+  11.6 
-    4.0 

+  12.0 
+   8.2 

+  8.2 
+  7.7 
+    5.2 

+   7.0 


-  0.4 
+  0.2 

-  0.2 

-  1.0 

-  0.2 

-  1.2 

-  0.6 
+  1.0 

-  2.6 
+  1.4 

-  0.8 
0.0 

-  0.6 

-  0.4 


0.0 


-  0.6 

-  0.8 

-  1.0 
+   0.2 

0.0 

-  0.8 

-  1.0 

-  1.0 

-  0.2 
0.0 

-  1.2 
+   0.8 

-  0.4 

-  0.2 

-  0.7 

-  0.5 


0.09     -    0.09     +   4.4 


4.0 


0.4 


+  0.54 
0.00 

+  0.32 

+  0.28 

+  0.14 

+  0.02 

+  0.54 

+  0.54 

+  0.30 

+  0.20 

+  0.76 

-  0.20 

+  0.28 

+  0.28 

+  0.31 


Five 

+  0.04 

+  0.26 

+  0.44 

+  0.22 

+  0.18 
0.00 

+  0.34 

+  0.32 

+  0.16 

+  0.40 

+  0.52 

-  0.36 

+  0.12 

+  0.30 

+  0.21 


disturbed  days- -GMT 

-18.0       -12.6       -    0.4 
1.4 


-  5.6 

-88.6 
-22.8 

-  13.0 

-  8.8 

-25.0 
-29.8 

-27.6 
-42.8 

-14.8 

-  3.8 

-10.6 
-45.4 
-19.2 


-59.6 
-13.2 

-12.4 

-  9.2 

-22.4 
-20.8 

-29.4 
-49.4 

-  4.8 
+   4.4 

-  3.6 
-37.9 
-16.2 


-  1.4 

-  0.6 
0.0 

-  0.8 
+  0.2 

-  0.2 
+  0.4 

+  1.2 

-  1.6 

+  1.4 

-  0.4 

-  0.2 

-  0.2 

-  0.1 


0.4 


-  0.2 
0.0 

+  1.4 

+  0.6 

-  0.6 

-  0.2 

0.0 

+  0.4 

+  0.8 

-  2.2 

+  1.8 

+  0.2 

+  0.4 

+  0.2 

-  0.1 


+   0.29     +   0.21      -25.0 


19.2        -    0.2        +   0.2 
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Table  26.   Mean  daily  noncyclic  change,  1942 

(A  is  algebraic  excess  for  hour  23-24  on  one  day  and  B  for  hour  0-1  on  the  succeeding  day 
as  compared  with  the  corresponding  hours  of  the  preceding  day) 


Month 

D 

H 

Z 

D 

H 

Z 

A      | 

B 

A 

1 

B 

A 

1         B 

A      | 

B 

A 

1          B 

A     | 

B 

/ 

/ 

y 

y 

y 

y 

' 

y 

y 

y 

y 

All 

days— 75°  West  MT 

Ten  selected  days — 75° 

West  MT 

Jan 

0.00 

0.00 

0.0 

0.0 

0.0 

+   0.1 

-    0.11 

-    0.08 

+ 

4.5 

+   5.7 

_ 

0.6 

-    0.2 

Feb 

-    0.02 

0.00 

- 

1.5 

- 

1.5 

- 

0.1 

-    0.1 

-    0.02 

-    0.09 

+ 

5.6 

+   5.3 

- 

0.2 

-    0.9 

Mar 

-    0.03     - 

0.02 

+ 

1.2 

+ 

1.2 

+ 

0.1 

0.0 

-    0.04 

-    0.04 

+ 

2.5 

+   4.6 

_ 

0.8 

-    0.3 

Apr 

+   0.01     + 

0.01 

- 

1.7 

- 

2.1 

+ 

0.1 

+  0.1 

-    0.20 

-    0.23 

- 

0.1 

+   4.6 

+ 

0.1 

+  0.6 

May 

-    0.01     - 

0.02 

+ 

1.3 

+ 

1.6 

0.0 

0.0 

-    0.03 

-    0.06 

+ 

6.5 

+   3.4 

+ 

0.8 

+  0.5 

Jun 

-    0.03     - 

0.04 

- 

0.6 

- 

0.4 

- 

0.1 

-    0.1 

-    0.14 

-    0.10 

+ 

6.0 

+   3.9 

0.0 

+  0.1 

Jul 

-    0.01 

0.00 

+ 

0.1 

_ 

0.3 

+ 

0.1 

0.0 

-    0.14 

-    0.03 

_ 

0.7 

-    0.8 

_ 

0.3 

+  0.1 

Aug 

-    0.02     - 

0.03 

- 

0.5 

- 

0.3 

- 

0.2 

-    0.1 

-    0.10 

-    0.08 

- 

0.5 

+   1.6 

- 

0.4 

-    0.3 

Sep 

-    0.02     - 

0.02 

+ 

0.1 

+ 

0.2 

_ 

0.1 

-    0.1 

-    0.07 

-    0.12 

+ 

4.2 

+  5.3 

_ 

0.5 

-    0.1 

Oct 

-    0.02     - 

0.03 

- 

0.8 

- 

1.0 

+ 

0.1 

0.0 

-    0.13 

-    0.17 

+ 

4.2 

-    0.4 

+ 

0.1 

-    0.3 

Nov 

-    0.01     - 

0.01 

_ 

0.2 

0.0 

_ 

0.2 

-    0.2 

-    0.05 

-    0.15 

+ 

7.1 

+  6.7 

_ 

0.4 

-    0.8 

Dec 

-    0.02     - 

0.02 

+ 

1.2 

+ 

1.2 

0.0 

0.0 

-    0.20 

-    0.23 

+ 

4.9 

+  5.7 

- 

0.2 

-    0.5 

I 

-    0.01     - 

0.01 

_ 

0.1 

_ 

0.1 

_ 

0.1 

0.0 

-    0.10 

-    0.14 

+ 

5.5 

+  5.8 

_ 

0.4 

-    0.6 

II 

-    0.02     - 

0.02 

- 

0.3 

- 

0.4 

0.0 

0.0 

-    0.11 

-    0.14 

+ 

2.7 

+  3.5 

- 

0.3 

0.0 

III 

-    0.02     - 

0.02 

+ 

0.1 

+ 

0.2 

0.0 

0.0 

-    0.10 

-    0.07 

+ 

2.8 

+  2.0 

0.0 

+   0.1 

Year  -    0.02 


0.02 


0.1 


0.1 


0.0 


Five  quiet  days- -GMT 
Jan      -   0.30     -    0.12     +  4.2       +   7.2       -    0.4 


Feb  +  0.08 

Mar  -    0.18 

Apr  -    0.06 

May  +  0.10 

Jun  -    0.26 


0.02     +12.0       +12.4       +  1.2 


Jul 
Aug 

Sep 
Oct 

Nov 
Dec 

I 

II 

in 


-  0.08 

-  0.26 

+  0.14 

-  0.06 

+  0.14 

-  0.10 

-  0.04 

-  0.04 

-  0.12 


+  0.06 

-  0.08 

-  0.06 

-  0.14 

-  0.14 

-  0.04 

+  0.02 

-  0.04 

+  0.06 

-  0.12 


+  2.0 
+  9.4 

+   5.8 
+  4.4 

+  4.2 
+  5.4 

+  5.2 
+   8.8 

+  10.0 
+  5.6 


+  0.6       +  0.6 
+  11.0       -    0.2 


+   8.0 
+   5.4 


0.0 
0.2 


+  2.6  -  0.2 

+  6.6  -  1.2 

+  4.2  -  0.8 

+  7.8  +  0.4 


-  0.05     +  8.0 

-  0.01     +  6.4 

-  0.10     +  5.0 


+  7.6 

+  5.8 

+  8.2 

+  5.9 

+  5.6 


-  1.4 

-  0.8 

-  0.4 
0.0 

-  0.4 


0.0 


0.0 
+   0.4 

0.0 
0.0 

-  0.2 

-  0.2 

-  0.4 

-  0.2 

-  0.4 
0.0 

-  0.2 

-  0.6 

-  0.1 

-  0.1 

-  0.2 


0.10 


0.12     +  3.7       +  3.8 


0.2        -    0.2 


Five  disturbed  days- -GMT 

-    0.16     -    0.24     -    6.2       -    3.2  0.0 

+  0.58     +  0.36     -14.2       -    8.4       -    0.4 


-  0.14  -  0.02  -15.0 
+  0.38  +  0.18  +  5.2 

-  0.14  +  0.12  -17.4 
+  0.06  +  0.20  -17.4 

-  0.08  +  0.12  -16.8 
+  0.10  -  0.18  -16.6 


+  0.30 
+   0.44 


+   0.24 
+   0.44 


-    9.2 
-31.8 


+  0.28     +  0.12     -13.6 
+  0.06     -    0.06     -    9.4 


Year  -    0.07 


0.05 


6.4 


6.6       -    0.2       -    0.2 


+  0.19 
+  0.24 
-    0.02 


+  0.04-  -10.8 
+  0.21  -12.7 
+  0.06     -17.0 


-11.6 
+  8.4 

-19.2 
-19.0 

-  8.4 
-18.4 

-  4.8 
-26.2 

-11.2 
-10.4 

-  8.3 

-  8.6 
-16.2 


+  1.2 

+  0.6 

+  0.8 

+  1.0 

+  1.0 

-  1.6 

0.0 

-  2.2 

-  0.2 

-  3.2 

-  1.0 

-  0.1 
+  0.3 


-  0.6 

-  1.0 

+  1.2 

+  1.0 

+  0.8 

+  0.4 

-  0.4 

-  1.2 

-  0.2 
0.0 

-  1.2 

-  2.4 

-  1.3 
+  0.5 

-  0.1 


+  0.14     +   0.11     -13.5       -11.0       -    0.2       -    0.3 
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Table  27.    Mean  daily  noncyclic  change,  1943 

(A  is  algebraic  excess  for  hour  23-24  on  one  day  and  B  for  hour  0-1  on  the  succeeding  day 
as  compared  with  the  corresponding  hours  of  the  preceding  day) 


Month 

D 

H 

Z 

D 

H 

Z 

A      | 

B 

A 

1 

B 

A 

1         B 

A      | 

B 

A 

1         B 

A      | 

B 

/ 

/ 

y 

y 

y 

y 

/ 

' 

y 

y 

y 

y 

All 

days— 75°  West  MT 

Ten  selected  days--75° 

West  MT 

Jan 
Feb 

+ 

0.01 
0.04 

+ 

0.01 
0.03 

+ 

0.6 
0.3 

+ 

0.7 
0.4 

- 

0.0 
0.1 

0.0 
0.0 

+  0.15 
-    0.11 

-  0.02 

-  0.15 

+ 
+ 

0.3 
6.3 

-  1.3 

-  1.9 

- 

0.1  - 
0.9       - 

0.5 
1.4 

Mar 
Apr 

- 

0.01 
0.05 

- 

0.00 
0.04 

- 

1.6 
0.1 

- 

1.1 
0.3 

+ 

0.1 
0.1 

+   0.1 
0.0 

-  0.01 

-  0.20 

-  0.03 

-  0.22 

+ 

2.3 
5.6 

-  3.2 
+  5.0 

- 

0.7  - 
0.2        - 

1.3 

0.4 

May 
Jun 

+ 

0.02 
0.01 

+ 

0.01 
0.01 

+ 

1.4 
0.5 

+ 

1.0 
0.6 

+ 

0.1 
0.3 

+   0.1 
-    0.3 

-    0.10 
+   0.06 

-    0.04 
+  0.06 

+ 
+ 

3.3 

0.8 

+  1.9 
+  3.8 

+ 

0.5  - 
0.1        + 

0.3 
0.4 

Jul 
Aug 

+ 

0.03 
0.01 

+ 

0.03 
0.01 

+ 

0.1 
2.0 

+ 

0.2 
1.5 

+ 

0.1 
0.3 

-    0.1 
+   0.3 

-  0.14 

-  0.15 

-  0.04 

-  0.17 

+ 
+ 

3.3 
1.9 

-  2.7 
+  2.4 

+ 

0.1 
0.0 

0.5 
0.0 

Sep 
Oct 

- 

0.04 
0.00 

- 

0.02 
0.02 

+ 

1.5 
0.7 

+ 

0.0 
0.5 

- 

0.1 
0.2 

-  0.2 

-  0.1 

0.00 
-    0.07 

-  0.09 

-  0.19 

+ 
+ 

4.7 
3.5 

+  5.4 
+   1.3 

- 

0.2  - 
0.6       - 

0.8 
1.2 

Nov 
Dec 

. 

0.01 
0.01 

- 

0.00 
0.02 

+ 

0.2 
0.1 

+ 

0.2 
0.1 

- 

0.0 
0.2 

-  0.1 

-  0.2 

-  0.15 

-  0.16 

-  0.08 

-  0.17 

+ 
+ 

4.9 
2.9 

+  4.9 
+   3.5 

- 

1.5  - 
0.2 

1.1 
0.2 

1 
II 

III 

- 

0.01 
0.02 
0.00 

- 

0.01 
0.02 
0.00 

- 

0.0 
0.2 
0.2 

- 

0.1 
0.2 
0.2 

- 

0.1 
0.1 
0.0 

-    0.1 
0.0 
0.0 

-  0.07 

-  0.07 

-  0.08 

-  0.10 

-  0.13 

-  0.05 

+ 

+ 
+ 

3.6 
2.9 
2.3 

+  1.3 
+  2.1 
+   1.4 

- 

0.7  - 
0.4  - 
0.1       - 

0.8 
0.9 
0.1 

Year 

- 

0.01 

- 

0.01 

- 

0.2 

- 

0.2 

0.0 

0.0 

-    0.07 

-    0.10 

+ 

2.9 

+   1.6 

- 

0.4       - 

0.6 

Jan 
Feb 

Mar 
Apr 

May 
Jun 

Jul 
Aug 

Sep 
Oct 

Nov 
Dec 

I 

II 

IB 


Five  quiet  days- -GMT 
0.20     -    0.04     +10.4       +   8.4       +   0.2 
0.14     -    0.06     +   5.8        +   6.4       -    3.6 


0.02     -    0.06 
0.34     -    0.32 


0.28 
0.18 

0.10 
0.14 

0.02 
0.00 

0.02 
0.08 

0.11 
0.10 
0.18 


0.32 
0.04 

0.14 
0.22 

0.10 
0.06 

0.04 
0.14 

0.07 
0.10 
0.18 


1.2 
5.8 

8.8 
7.6 


+  11.8 
+  12.0 


-    0.2 
+   4.6 

+  11.0 
+   6.8 

+  13.2 
+   6.8 


2.2 
0.4 

0.0 
1.6 

0.2 
0.2 


0.4 
7.8 

9.6 
6.0 


0.6 
6.8 

6.0 
5.0 


+  8.0 
+  3.2 
+  10.0 


+  6.4 
+  3.0 
+   9.4 


-  0.6 
0.0 

-  2.4 
+  1.0 

-  1.2 
+  0.3 
+  0.5 


+  0.2 

-  1.6 

+  1.8 

+  0.2 

0.0 

+  1.0 

+  0.2 

-  0.2 

-  0.4 
0.0 

-  0.6 
+  0.8 

-  0.3 
+  0.4 
+  0.2 


Year  -    0.13 


0.12     +   7.1       +   6.3 


0.1       +   0.1 


Five  disturbed  days--GMT 
0.00     +   0.16     -13.4       -10.8       +   0.2        +   1.0 
+   0.04     +  0.08     -22.0       -27,8       +   1.6       -    0.2 


+   0.26     -    0.06 
+   0.18     +   0.38 


21.6 
11.0 


+  0.22     +   0.20     -11.6 
+   0.18     +   0.08     -    2.6 


0.00 
+   0.38 


0.00 
0.10 


3.2 

29.4 


-  0.14  -  0.08  -  4.8 
+  0.20  +  0.06  +  8.2 

-  0.08  +  0.16  -    9.0 

-  0.28  -  0.26  -    8.4 

-  0.08  +  0.04  -13.2 
+  0.12  +  0.08  -  7.3 
+  0.20  +  0.04  -11.7 

+  0.08  +  0.05  -10.7 


-15.0 

-  6.2 

-  4.8 
+  0.6 

0.0 
-11.0 

-11.4 
+   6.4 

-16.0 

-  5.6 

-15.0 

-  6.6 

-  3.8 

-  8.5 


-  4.4 
0.0 

-  1.2 

-  1.2 

+  0.2 

+  0.2 

+  1.2 

+  0.8 

-  0.4 

-  1.0 

+  0.1 

-  0.6 

-  0.5 


-  2.8 
+  0.4 

-  1.0 

-  1.4 

+  0.2 
0.0 

0.0 

-  0.2 

-  0.2 

-  0.2 

+  0.1 

-  0.6 

-  0.6 


0.3       -    0.4 
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Table  28.   Mean  daily  noncyclic  change,  1944 

(A  is  algebraic  excess  for  hour  23-24  on  one  day  and  B  for  hour  0-1  on  the  succeeding  day 
as  compared  with  the  corresponding  hours  of  the  preceding  day) 


Month 

D 

H 

Z 

D 

H 

Z 

A 

B 

A 

1 

B 

A 

1 

B 

A 

B 

A 

1         B 

A 

1          B 

f 

f 

\ 

y 

y 

y 

y 

/ 

i 

y 

y 

y 

y 

All 

days— 75°  West  MT 

Ten  selected  days- -75° 

West  MT 

Jan 

0.00 

0.00 

- 

0.1 

- 

0.1 

+ 

0.1 

+ 

0.2 

- 

0.04 

- 

0.02 

+   1.2 

+  2.0 

+ 

0.5 

+   0.5 

Feb 

- 

0.04 

- 

0.03 

- 

0.5 

- 

0.6 

- 

0.2 

- 

0.1 

- 

0.09 

- 

0.05 

+   7.8 

+   7.2 

+ 

0.1 

-    0.6 

Mar 

_ 

0.01 

_ 

0.01 

0.0 

+ 

0.1 

+ 

0.2 

+ 

0.1 

_ 

0.09 

_ 

0.03 

+   3.5 

+   2.6 

+ 

0.2 

+   0.3 

Apr 

- 

0.03 

- 

0.02 

+ 

0.3 

+ 

0.4 

0.0 

+ 

0.1 

- 

0.08 

- 

0.05 

+   0.9 

+   0.7 

- 

0.3 

-    0.4 

May 

_ 

0.01 

_ 

0.02 

+ 

0.1 

_ 

0.1 

0.0 

0.0 

_ 

0.03 

_ 

0.01 

-    1.9 

-    1.8 

_ 

0.2 

0.0 

Jun 

- 

0.01 

- 

0.01 

- 

0.1 

+ 

0.2 

0.0 

0.0 

+ 

0.04 

+ 

0.01 

+  2.4 

+   3.6 

+ 

0.9 

+   0.8 

Jul 

_ 

0.02 

_ 

0.02 

0.0 

+ 

0.1 

_ 

0.1 

_ 

0.1 

_ 

0.02 

+ 

0.06 

-    1.4 

-    2.6 

+ 

0.1 

+   0.2 

Aug 

- 

0.01 

- 

0.01 

- 

0.1 

- 

0.4 

- 

0.1 

- 

0.1 

- 

0.08 

- 

0.05 

+   5.3 

+   0.9 

- 

0.2 

-    0.4 

Sep 

+ 

0.01 

. 

0.01 

_ 

0.8 

_ 

0.6 

0.0 

0.0 

_ 

0.10 

_ 

0.08 

-    2.5 

-    0.5 

_ 

0.6 

-    0.4 

Oct 

- 

0.03 

- 

0.02 

+ 

0.6 

+ 

0.5 

- 

0.3 

- 

0.2 

- 

0.07 

- 

0.11 

+   3.1 

+   3.1 

0.0 

-    0.5 

Nov 

_ 

0.03 

_ 

0.03 

+ 

0.2 

+ 

0.2 

_ 

0.1 

. 

0.1 

_ 

0.11 

_ 

0.06 

+  0.8 

+   0.1 

+ 

0.8 

+   0.8 

Dec 

+ 

0.01 

+ 

0.01 

- 

1.3 

- 

1.2 

+ 

0.1 

+ 

0.1 

- 

0.12 

- 

0.17 

+   1.9 

+   2.5 

- 

0.2 

-    0.3 

I 

_ 

0.02 

_ 

0.01 

_ 

0.4 

. 

0.4 

0.0 

0.0 

_ 

0.09 

_ 

0.08 

+  2.9 

+   3.0 

+ 

0.3 

+   0.1 

II 

- 

0.02 

- 

0.02 

0.0 

+ 

0.1 

0.0 

0.0 

- 

0.08 

- 

0.07 

+   1.2 

+   1.5 

- 

0.2 

-    0.2 

III 

- 

0.01 

0.02 

0.0 

0.0 

0.0 

0.0 

- 

0.02 

0.00 

+    1.1 

0.0 

+ 

0.2 

+   0.2 

Year 

- 

0.01 

- 

0.01 

- 

0.1 

- 

0.1 

0.0 

0.0 

- 

0.07 

- 

0.05 

+   1.8 

+    1.5 

+ 

0.1 

0.0 

Five  quiet  days--GMT 

Five  disturbed  days- 

-GMT 

Jan 

- 

0.04 

+ 

0.06 

+ 

4.4 

+ 

0.4 

+ 

1.8 

+ 

1.2 

- 

0.16 

- 

0.14 

+    6.2 

-    0.2 

+ 

2.2 

+    1.2 

Feb 

- 

0.04 

- 

0.22 

+ 

6.6 

+ 

6.4 

- 

0.4 

- 

0.2 

0.00 

- 

0.08 

-    4.2 

-10.8 

- 

1.2 

-    1.0 

Mar 

+ 

0.02 

_ 

0.10 

+ 

3.4 

+ 

1.2 

+ 

2.2 

+ 

1.2 

_ 

0.26 

_ 

0.24 

-    4.2 

+   5.0 

. 

0.8 

+    1.4 

Apr 

+ 

0.10 

+ 

0.06 

+ 

3.4 

+ 

5.2 

- 

0.4 

+ 

0.4 

+ 

0.50 

+ 

0.38 

-17.6 

-12.0 

+ 

1.2 

+   0.6 

May 

_ 

0.02 

_ 

0.12 

+ 

3.4 

+ 

4.0 

+ 

0.4 

+ 

0.4 

+ 

0.02 

+ 

0.08 

-    2.2 

-    0.6 

+ 

0.6 

+   0.6 

Jun 

- 

0.22 

- 

0.08 

+ 

8.6 

+ 

9.6 

+ 

0.2 

+ 

1.6 

+ 

0.34 

+ 

0.14 

-12.8 

-    8.4 

- 

1.0 

-    1.4 

Jul 

_ 

0.20 

_ 

0.10 

+ 

0.2 

_ 

0.6 

_ 

0.2 

_ 

0.2 

+ 

0.50 

+ 

0.26 

-    7.4 

-    2.6 

_ 

0.2 

-    0.8 

Aug 

- 

0.10 

- 

0.18 

+ 

6.6 

+ 

6.8 

- 

0.6 

- 

1.0 

+ 

0.44 

+ 

0.46 

-22.2 

-23.4 

+ 

0.2 

0.0 

Sep 

- 

0.04 

- 

0.02 

+ 

9.0 

+ 

4.2 

_ 

0.2 

_ 

1.0 

_ 

0.16 

_ 

0.12 

+    1.8 

+    1.2 

+ 

1.0 

+   0.6 

Oct 

+ 

0.16 

+ 

0.20 

+ 

9.8 

+ 

9.0 

+ 

0.4 

+ 

0.2 

- 

0.14 

- 

0.14 

+   0.6 

+   5.0 

+ 

1.2 

+   0.6 

Nov 

- 

0.24 

- 

0.20 

+ 

5.0 

+ 

6.0 

+ 

0.4 

+ 

1.2 

+ 

0.30 

+ 

0.20 

-11.4 

-11.8 

+ 

0.4 

-    0.2 

Dec 

- 

0.18 

- 

0.16 

+ 

4.6 

+ 

4.6 

+ 

0.4 

+ 

0.8 

+ 

0.54 

+ 

0.40 

-39.8 

-41.0 

- 

2.0 

-    1.2 

I 

- 

0.12 

- 

0.13 

+ 

5.2 

+ 

4.4 

+ 

0.6 

+ 

0.8 

+ 

0.17 

+ 

0.10 

-12.3 

-16.0 

_ 

0.2 

-    0.3 

II 

+ 

0.06 

+ 

0.04 

+ 

6.4 

+ 

4.9 

+ 

0.5 

+ 

0.2 

- 

0.02 

- 

0.03 

-    4.8 

-    0.2 

+ 

0.6 

+   0.8 

in 

- 

0.14 

- 

0.12 

+ 

4.7 

+ 

5.0 

0.0 

+ 

0.2 

+ 

0.32 

+ 

0.24 

-11.2 

-    8.8 

- 

0.1 

-    0.4 

Year 

- 

0.07 

- 

0.07 

+ 

5.4 

+ 

4.7 

+ 

0.3 

+ 

0.4 

+ 

0.16 

+ 

0.10 

-    9.4 

-    8.3 

+ 

0.1 

0.0 
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TABLES    29-352 

HOURLY    MEAN   VALUES   OF   DECLINATION,    HORIZONTAL  INTENSITY, 
AND   VERTICAL  INTENSITY,    1936-1944 


CONTENTS 

Hourly  mean  values  of  declination,  horizontal  intensity, 
and  vertical  intensity 

Year  Table  Page 

1936 .29-64 62 

1937 65-100 .  .  98 

1938 101-136 134 

1939 137-172 170 

1940 173-208 206 

1941 209-244 242 

1942 245-280 278 

1943 281-316 314 

1944 317-352 350 
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